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REDUCTION GEARS any Outpt Speed We have supplied shaft mounted gear 
units for over ten years. 


pee to 35 H.P. 

6 SIZES | ratios 7-1 to 100. 

with CROFTS SUP- 

of DOUBLE ~ SURE - GRIP Y- 

ROPE DRIVES) give 

REDUCTION GEARS./any Output Speed 
ing to 8 r.p.m. 


Crofts Shaft Mounted Gear Units are a development of well-tried Floating Drive (live shaft) 
construction 


Fitting or removal is simple. The Unit is mounted direct to the machine shaft were it is securely 
locked in position. No Foundations, Baseplates or Couplings are required. The Torque Reaction 
Bar anchors the units and provides adjustment for the V-belt drive 

Bushes are available to accommodate a wide range of shaft diameters 


Units can be fitted with Taper Bush Pulleys which can be quickly changed to give alternative speeds, 
Motors may, in specially selected cases, be mounted on the gearcase, providing a completely self. 
contained drive, as illustrated, 


Crofts Shaft Mount- 
ed Gear Unit with 
integrally mounted 
motor. 
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HANDY 
POCKET-SIZE 
BOOKS 


that will help you 
to get the best out of 
CARBIDE TOOLING 


These three books are packed full of 
useful information on all aspects of carbide 
tooling :— 


APPLYING WIMET deals with the 
basic principles of carbide tool design— 
choice of angles—use of chip breakers, 


tool setting, etc. 


RESERVICING WIMET discusses the 
simple technique necessary for efficient 
reservicing —selection of grinding and 
lapping wheels, etc. 


WIMET AT WORK gives full details 
of a number of examples showing the 
current diverse nature of Wimet applica- 
tions in a variety of industries. 


Write to'-— 
The Publicity Dept., Wickman Lid., Coventry, 
and ash for these helpful books, 


S1Oe © 2 ROO ET ee 


WIMET DIVISION, TORRINGTON AVENUE, COVENTRY 
Telephone: Tile Hill 66621 
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High Quality 
DROP FORGINGS 


Differential gear assembly in Heavy Duty Driving Axle, Photograph by permission of Scammell Lorries, Ltd. 


for the automobile 
and transport industries 


EIRGHEDERUHON 


FIRTH-DERIMHON STAMPINGS LTD «- TINSLEY SHEFFIELD 
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Desoutter’ s 
famous 4-year old 


Since he first galloped out of the celebrated Desoutter 
Stables 4 years ago, this celebrated gee-gee (known as 
G.2) has never stopped winning. ‘ Beats all comers on 
all kinds of going’ said our notorious Managing 
Director, celebrating yet another famous victory. ‘ He’s 
got a little something that the others haven’t got.’ The 
Jockey Club is investigating. 


If you investigate G.2 you'll find the ‘ little something ’ 

is a two-speed gearbox. At the turn of a switch it gives 

him over 1,000 r.p.m. for light work and §00 r.p.m. for 

heavy going through steel with a 4” or §” bit between _, OBTAINABLE ONLY 

his teeth. The G.2 two-speed drill is just one of our Ge DIRECT FROM THE STABLES 


ELECTRIC power tools — there are many other All Desoutter power tools are obtainable 
. i ak a He ssiee. only direct from us. We'll be glad to 
types, speeds and sizes in The Desoutter string give you further details, arrange a trial 


canter, or lend you one for nothing! 


Desoutter ELECTRIC 


POWER TOOLS INCREASE PRODUCTION 


DESOUTTER BROS. LIMITED, THE HYDE, HENDON, LONDON, N.W.9 * TELEPHONE; COLINDALE 6346 (5 fines) * TELEGRAMS; DESPNUCO, HYDE, LONDON 
CRC 217 
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CARBO-NITRIDING 


This Wild-Barfield Shaker Hearth Furnace, for the case-hardening of steel 
by the Carbo-Nitriding process, is designed to pass the work automatically 
through two or more precisely controlled temperature zones, 

by means of a shaker mechanism, to the quench tank at the far 

end. Suitable work includes small components of equip- 

ment such as typewriters, sewing machines, cycles, 

calculating machines, etc., and small gears, grease 

nipples, self-tapping screws, washers and similar mass 

produced parts. Carbo-Nitriding can also be carried 

out by means of Wild-Barfield Batch 

Furnaces or Rotary Drum Furnaces. 

With all three types, the process 

achieves reduced distortion and 

cracking; a high degree of con- 

sistency of case depth and composi- 

tion; it requires only unskilled 

labour ; there are no salts to handle ; 

and working conditions are clean. 

Full details will gladly be supplied 


on request. 


ciecraic 


BarrieLD 


ALLEL! 


WILD-BARFIELD 


ELECTRIC FURNACES 


for all heat ticabmerits purposes 


WILD-BARFIELD ELECTRIC FURNACES LTD. 
WATFORD-BY-PASS, WATFORD, HERTS. Phone: WATFORD 6091 (6 lines) 
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COMPONENTS 


BRAKES: Ways of 
dissipating the energy 


We say ‘dissipate’ because you can’t destroy it but only 
convert it into other forms of energy, generally heat. 
Can we dissipate it electrically? On a drastic scale, no, 
not without great weight and complication. It is pathetic 
that it is so difficult to throw away something so valuable. 
An ingenious test gear, for simulating the effect of moun- 
tainous country, was evolved by one famous manufacturer, 
who towed a trailer whose live axle drove a large dynamo, 
and by suitable controls and resistances he was able to 
set up a drag load equivalent to any required gradient. 
Here resistance grids were arranged to radiate heat to 
large volumes of air; an ideal procedure for dispersing 
energy in an accurate test, but of only passing interest to 
the car owner. 

Transmission-driven brakes are in use which utilize the 
drag set-up when eddy-currents are induced in a member 
revolving in a magnetic field. These currents in turn 
generate heat which is dissipated into the atmosphere by 
an efficient cooling system. Such brakes have the advantage 
of being free from actual brake shoes or other wearing 
parts, and easily operated by switching on the excitation 
current. Their action should be very consistent and well 
suited to mountain roads. It would seem, however, that 
at low speeds the braking would have to be supplemented 
by other brakes, and that the installation would be 
rather heavy. 

We also see the regenerative braking employed on some 
electric railways, where the energy is not dissipated, but 
‘paid back into the bank’, which is better still. 

In some vehicles the engine is used as a brake— air being 
compressed by the engine but released by a special cam- 
shaft before it can give back its energy to the crankshaft. 
In other systems, the exhaust is throttled. Here again, the 
heat is passed to large volumes of air, and in fact, short of 
utilizing the latent heat of ice or water, as on record- 
breaking cars, the only convenient way at present for us 
to discard our unwanted energy is to heat up the air 
around us, either first-hand, as by an air brake, or through 
some intermediate step. If weight were no object, we could 
use our energy to churn up water, as in Joules’ calorimeter, 
or use a friction brake cooled with water, which in either 
case we could cool in a radiator. 

If we wanted to store our energy as mechanical energy, we 
should have new problems. A new Swiss ’bus has a great 
fly-wheel, which is wound up electrically, its momentum 
propels the ‘bus to the next stop, where it takes in 
current from overhead gear and winds it up again. 
Planned as they have it planned, it works well, but we 
cannot very well carry an enormous extra fly-wheel on a 
pleasure car, just in order to be able to wind it up when 
we want to slow down. Moreover, the amount of energy 
we should be able to save would be more than expended 
in carrying the heavy fly-wheel about. 

We can’t change our spare energy into sound, you get too 









SOME BASIC 


much noise tor quite a little energy, and other wave- 
lengths are equally unhelpful. 

If we decide to stick to mechanical friction, and therefore 
disperse the energy as heat, then we must have a much 
larger area to heat a large volume of air. Where can we 
get it? There isn’t much room for larger drums of 
present type. 

If we accept the idea of using a transmission brake, we 
find plenty of length available, even if diameter were 
restricted, because with a car geared 5 to 1 a transmission 
brake of only 6 inches diameter is equivalent to a brake 
drum bigger than the road wheel. By ‘length’ in such a 
brake we do not mean a conventional brake stretched 
lengthways along the transmission by using abnormally 
wide shoes and drum, but a succession of brakes in 
tandem, either a pack of discs such as Lanchester used in 
the early part of the century, but out in the open, or a 
‘battery’ of separate disc brakes acting in parallel. It 
would, of course, be necessary to use a limited slip 
differential gear, and the transmission would have to be 
beyond reproach on the overdrive. 

It may be objected that such a brake would never be 
properly ‘off’, and would always be dragging, but that is 
not necessarily the case, as is shown by the 50-year-old 
patent drawing on the left. 


With such mechanisms as synchromesh available to us, 


CONSIDERATIONS 





plenty of length, and an experimental turn of mind, such 
a brake can be developed if the occasion warrants it; it is 
mentioned as suggesting a possible train of thought. 

The reader may have realized that, among the alternatiy 
forms of energy, we never considered changing our 
surplus mechanical energy into chemical energy, though 
we do it on a minute scale if we run downhill in gear, for 
in charging we set up a chemical change in the battery 
which enables it to give back some electricity while 
reverting to its Previous ¢ hemical state. But at the present 
state of knowledge the answer is the old one — prohibitive 
weight and complexity. 

In the meantime, if the reader should discover some 
very simple and lightweight apparatus which can_ be 
fed with a substance which is moderate in cost, absorbs 
unwanted energy and in doing so perhaps transmutes 
itself into something more valuable, he will be assured of 
an enthusiastic welcome in many parts of the world, 
including Leamington Spa. It would be a kind of negative 


dynamite, and we might call it ‘Dynasorb’. 
































Yn the ROLLS-ROYCE ce SFL 
SUPERCHARGED POWER UNIT 


On the DORMAN 6 KA 
DIESEL POWER PACK 


e LEYLAND DIESEl 
FOR THE OILFIELDS 


On the ER'S STATIONARY DIESEL 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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Weston Oil Seals and ‘O’ Rings protect and enhance the 
performance of almost every kind of mechanical equip- 
ment and under almost every condition throughout the 
world. They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out. 
21 years’ experience is at your disposal, 








CHARLES WESTON & CO. LTD. 
irwell Bank Works Doug Green Pendleton * Salford 6 
Telephone; Pendleton 2857-8-9, Birming Midland 6952; London: Holborn 0414 


luhe serve 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller, 
Tapered roller bearings (with detachable 
cones on the larger sizes). 
Double bearing support to rocker shaft. 
End-location adjustable. 
THE ‘MARLES' Larger angular movement. 
DOUBLE-ROLLER 
GEAR, made in a 


range of sizes 


Very compact box. 

For fore-and-aft or transverse layout. 
‘ i { ( spig¢ ounting alternative 
covering every type [runnion of spigot mounting alternative 


of chassis, on heavy types. 


7%, & BETTER ROADS 
pa FOR 
*) BETTER LIVING 


- 
Gs iy e 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
l'cleorams: ADAMANT, PHONE, LUTON 


| TON 266 
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*Duralumin’ Brewers’ Lorry. Total body weight 
including cab—10} cwts. Courtesy Duramin 
Engineering Co. Ltd. of London, and Arthur Guinness 
Son & Co. (Park Royal) Ltd. 


*Duralumin’ 24 half-pint bottle 
crate. Weight: under § lbs. 
Courtesy Ross Bros. (Ben 
Rhydding ) Ltd. of Yeadon Nr. Leeds 


ae NENT! 
Oil | 


saves wear and tare 


The meat, drink and fish trades, like so many 
others concerned with problems of storage 
and transport, have found it profitable to use 
* Duralumin ’ — the strong light aluminium 
alloy. Less deadweight means more freight 
carried at lower cost! But lightness is not 
its only virtue. Strong, hygienic, non-rust- 
ing, shock-absorbing —‘ Duralumin’ will 
give longer service under the most arduous 
conditions, 


‘Duralumin’ Meat Van Body. 
Easy to clean, hygienic, requires 
no painting. Courtesy Birmingham 


*Duralumin’ fish container lined with special C ae 
J0-operative Society. 


seawater-resistant alloy. Courtesy Duramin Engineering 
Co. Ltd., and Ross Group Ltd. Grimst 


Fish Kit in seawater- 
resistant alloy. 
Buoyancy chambers 
enable it to float. 
Courtesy E. C. Payter 
& Co, Ltd. of 

Great Bridge, Staffs. 


JAMES BOOTH & COMPANY LIMITED yy” ARGYLE STREET WORKS - BIRMINGHAM 7 
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In association with 


EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A ~ E.N.V, ENGINEERING CO. LTD., LONDON, W.W.10 ° RUBERY OWEN & CO. LTD. DARLASTON 
VICTORIA ROAD, WARRINGTON, ENGLAND 





The ‘Cassel’ 
Heat-Treatment Service 
offers a complete range of 
salts, furnaces and technical 
advisory facilities to meet 
all problems. Brazing, for 
example, may be carried 
out in batch-type or auto- 
matic furnaces, and there 
are salt baths suitable 

for brazing over the 
temperature range 

from 650-1150°C. 


for 


brazing 


casehardening 


BRAZING 
RE 





BRAZING 
- STRIP 


“~BRAZING STAIP 





Joint designs suitable for brazing. 











The salt-bath method of brazing offers these advantages : 


* Accurate control of temperature. 

* Rapid operation and greatly reduced labour costs. 
* Scale-free finish—less work in finishing operations. 
* No excess brazing metal on the finished joint. 


.. consult the 


‘Cassel’ heat-treatment service 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 
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TWIST DRILLS OF ALL TYPES 


“ZEELOCK’’ SERRATED BLADE CUTTERS 


“MITIA”’’ CARBIDE CIRCULAR SAWS FOR 
PLASTICS 


HIGH SPEED STEEL METAL SLITTING SAWS 
HIGH SPEED STEEL CUTTER BLOCK KNIVES 


CIRCULAR AND BAND SAWS FOR 
WwoOoD 

“HARDOMETER”’ HARDNESS 
TESTING MACHINES 
“CRYPTO-ATLAS"’ BANDSAWING 
MACHINES 


AND MANY OTHER ENGINEERS 
TOOLS 


SPEEDICUT WORKS, CARLISLE STREET EAST, 


lt Aba Bhhee 
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CINCINNATI 


No. 0 Centreles#—=——™ 


GRINDING MACHINE 


Designed for the rapid, accurate and eco- 
nomic production of small drills, pins 
punches, shafts, clock parts, i 

parts, etc. 

It embodies all the o 

the larger Cincin 

including the t 

for the grindg 

mounting 

fied cor 

lowe 


up 
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COMPLETE UNITS TO CUT COSTS & SPEED ASSEMBLY 


SILENTBLOC-HARRIS CP SDRING 
HACKLES 


CONCENTRATED PRESSURE 


Patent application 6907/48 


Proved in service, the Silentbloc-Harris Con- 
centrated Pressure Spring Shackle is now a 
standard fitting on a number of popular 
production cars. 

If one of the range of sizes available does not 
fit in with your layout we will be glad to design 
a complete shackle unit for you. 
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Faster Welds with 
Fusare’s Patent Mesh 


wWweeeeeeeeeee@e @ 


lake a bit of Fusare electrode apart. You'll find 
the flux is held around the core by an open mesh of 
eight spiral wires. You won't find this construction 


in any other electrode. It’s a patented feature of 


Fusare electrodes and it took years of experience 
to evolve. 


This patent mesh holds just the right amount of 


flux around the core, and gives the electrode a 
circular cross section, ensuring easy feeding at 
maximum speeds and perfect transfer of current. 
So with Fusarc electrodes you get faster welding 


Fusarc Continuous Patented Electrodes are 
supplied in airtight drums and are high temperature 
baked so that the weld metal has an exceptionally 
low-hydrogen content, and no additional heating is 
needed in order to produce first class welds. 
Furthermore, the welds are notably free from start- 
of-weld porosity. Small wonder Fusare Electrodes 
are approved and used all over the world by 
hundreds of users. 


And the wide range of patented Fusarc Elec- 
trodes is only one aspect of our specialisation in 
the principal automatic arc welding processes : open 
arc and submerged arc. We supply the welding 
equipment, the manipulators, the experience and 
the service—further information on any or all of 
them is available on request, 


FUSARC LIMITED, KINGSWAY, 
TEAM VALLEY TRADING ESTATE, 
GATESHEAD, CO. DURHAM 
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PUSARC ELECTRODES 
users include the following :— 


e Daniel Adamson & Company 


Limited 

Joseph Adamson & Co, Lid. 

Blaw Knox Limited 

Dorman, Long & Co. Limited 
Dunlop Rim & Wheel Co, Ltd 
Harland & Wolff Limited 

G, A. Harvey & Co. (London) Lid 
The Rover Co, Ltd. 


South Durham Steel & 
Iron Co. Ltd 


Swan, Hunter, & Wigham 
Richardson Ltd. 


Vickers-Armstrongs 
(Shipbuilders) Ltd. 


Yarrow & Co, Ltd. 





N 
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%° Heavy Duty HOLGU 


“ 
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HERE, THERE, 
AND EVERYWHERE... 


Whenever there’s a drilling job to be done... 
rely on Black & Decker Drills to do it faster, cheaper and 
BETTER! There are 16 models in the B & D range with capacities 
from 4" to 1° in steel and double these capacities in hard- 
wood. Use them to drive hole saws and wood augers... 


convert them into powerful drill presses with B & D drill The “4” HD. Drill with carbon removing 


stands, These versatile drills are used by craftsmen all brush quickly removes carbon from valve 
d pist 
over the world... they are part of the famous Black & Decker ee ne re ae 


range which includes Saws, Sanders, Grinders & Screwdrivers. 
B&D Drills with Hole Saws cut clean 
round holes in instrument panels etc. 


Quicker and Better with 


lack Decker 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 





BLACK & DECKER LTD - HARMONDSWORTH + MIDDLESEX v7 a 


‘ MEXICO, D.F * SAO PAULO, BRASIL 


TOWSON, USA + TORONTO, CANADA SYDNEY, AUSTRALIA 
Smee's 2/53 
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Proved in Service —, 


Largest in the David Brown range, the 557 CM 5-speed Gearbox has proved 
itself as a completely dependable unit by the large numbers giving world 


wide trouble-free service, often under really tough operating conditions. 


Outstanding features include:— 


Gear shafts located in horizontal 


Constant mesh gears for all speeds 
plane, permitting shallow case. 


including reverse, ensuring long life 


and quiet running. 
Upper half can be removed without 


disturbing gears or selector mechan- 


Alternative standard ratios giving ism. 


direct or over-drive top gear 
Compact forward control unit, 


connected to gearbox by two uni- 
Ee Sturdy, simple and compact design, versal joints offering flexibility of 
having low weight to strength ratio. chassis layout. 


Specification E.393.19, giving complete details, is available on request. 


STANDARD GEARBOX RANGE 





Max. Engine No. of 
Torque (lb/ft Speeds 


Type 





430C 1 
437 4 
542 


45 














045 
$450 
557CM 


2-speed epicyclhe unit—either overdrive or underdrive 
suitable for 350 1b.'ft. maximum engine torque 


























F These units are available 

* 

“fF with either an overdrive 
or direct top gear 


t Synchromesh for all speed: 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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In the motor car industry 
you’ll find Meadowfelt 
working for its living. 


Meadowfelt is at work in { ries all over the country, as 

filters, seals, gaskets, wash: joints, shock-absorbing mountings 
—and in a hundred and on her applications. 

Meadowfelt can be made tio your precise specifications; it 

can be made as hard as a | | or as light as thistledown; 

it can be die-cut or punched; it is invaluable in packaging. 


Make Meadowfelt work in your industry. You'll find it pays. 


versatile... 
Wh hard-working eee 
economical 


Order from Kidderminster. THE LONG MEAD ! CO., KIDDERMINSTER. THE FELT DIVISION OF CARPET TRADES LTD. 
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INSPECTION BY PROJECTION 


Projection is the best method of inspecting 
small to medium size engineering and 
other products. 


It is by far the quickest method and saves 
the cost and maintenance of solid gauges. 


The range of Hilger Projectors covers the 
requirements of the toolroom, the inspec- 
tion department and the machine-shop. 


We have had a long experience in the 
application of these projectors to many 
kinds of work. 


Those who wish to improve their inspection 
methods are invited to send for our spec- 
ialist, who can give reliable information. 


Please send enquiries to :- 
Measuring & Inspection Dept., Head Works. 
*Phone ; 88781—EXT. 139. 


ALFRED HERBERT LTD * COVENTRY 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. + ALLARD - ALVIS 
ASTON-MARTIN - AUSTIN 
AUSTIN-HEALEY - BRISTOL 
CITROEN - DAIMLER 
FORD - FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR - JENSEN 
LAGONDA 

LANCHESTER + M.G. 
MORGAN - MORRIS 
RILEY - ROVER - SINGER 
STANDARD 

SUNBEAM 

TRIUMPH - VAUXHAL! 


WOLSELEY 


RENOLD CHAINS LIMITED - MANCHESTER 
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REIGN & COLONIAL 
ENQUIRIES TO 


H. JACKSON LTD 
OAKEN CLOUGH, GARSTANG 
nr. PRESTON 
LANCS 





tena’ 





bumper design involves the satisfaction of many requirements, 


such as strength, durability and styling whilst keeping weight 
and plication to a minimum; the final design will of course depend 
upon the emphasis given to each factor, That we make the best bumper 
for every tion is shown by the fact that we equip the great majority 


of British cars from literally the most expensive to the cheapest, 


WILMOT BREEDEN LTD BIRMINGHAM LONDON MANCHESTER GLASGOW MELBOURNE TORONTO 
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THE 


RISC GROUP 


( OMPFIses 


RICHARD THOMAS & BALDWINS LTD 


and 


THE STEEL COMPANY OF WALES LTD 


and _ its output ol 
STEEL SHEETS & TINPLATE 
is the largest in burop 
[itt ieeeenemnemnenemeeeemel 
JOINT SALES ORGANIZATIONS FOR FLAT-ROLLED MILD STEEL PRODUCT 


RTSC HOME SALES LTD and RTSC EXPORTS LTD 
RTSC HOUSE PARK STREET LONDON WI 


Telephone {Ay 437 j . } MAYFAIR ¢ 1 (bay 




















the story of 


) tips and tools 


—A Metro-Cutanit Product 


NO. 4 IN A SERIES: X-RAY ANALYSIS 


The formation of a solution of tungsten carbide in titanium and tantalum carbides is an 
important process in the manufacture of hard metals. Such a formation involves a change in the 
atomic structure of the carbides which 
must be kept to a certain pattern. 

X-Ray apparatus is constantly in 

use, making absolutely sure 

that this process maintains 

the unequalled efficiency 
of finished Cutanit 


tips and tools. 





WM JESSOP & 


7 a 


SONS LTD ) SAVILLE & COLTD 


r MEFFIELO 


Enquiries to SMALL TOOL WORKS, PORTLAND STREET, SHEFFIELD, 6 
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Tested daily in 
a single private 


fleet of nearly 


1,000 vehicles 


Shell-Mex & B.P. Ltd. run the largest privately owned 
fleet of commercial vehicles in Britain. 70% are diesel- 
engined. They all use Shell DERV or BP DERV. 
These products therefore undergo a huge-scale daily test. 
If they were anything less than completely satisfactory, 
we should be the first to know—and the first to suffer. 
For all operators of diesel-engined vehicles this vast 
consumption is the finest possible guarantee of our 
faith in the products we market—the finest possible 
assurance that no shortcoming, however slight, could 
escape our notice. 
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Balaclava, Sebastopol, the Alma, 
the Great Exhibition 
a young 


ST WAS 1855... 
were making the headlines . 


was still fresh in men’s memory and 





Herbert Terry was hanging out his sign as “* Maker of 


Presswork and Springs”. 


SUPPLYING AN AWAKENING WORLD 

He chose well his locale . in Redditch, where the 
green Worcestershire fields march with Shakespeare's 
county, near Birmingham, the growing manufacturing 
centre of Victorian England. The world of 1855 was 
very much an enterprising young man’s oyster... 
the Industrial Revolution in full flood overseas 
markets opening with every packet that sailed... 
new trades, new outlets for his wares 


THE MAKING OF GOOD SPRINGS AND PRESSWORK 
The planted acorn sprouted and grew apace. Through 
the succeeding decades, Herbert Terry, his sons and 
grandsons, tough and resilient as their 
products, expanded and developed their 
business of making good springs and 
presswork—and their ancillaries —design- 
4 ing new springs for each new industry 
as it developed. Their presswork, and 
its applications, kept pace with the spring side of the 
business. 


—— 


ari 








--- WITH VISION 


Fc «CTRADE CYCLE 
r The 80’s saw the beginning of the cycling 
boom, with Terrys really going to 
town ' on its whirling wheels. A notable 
Terry contribution to cycling comfort 
was the invention by Mr. Victor Terry 
of the celebrated Spring Seat Saddle, 
which has never been surpassed The 
graph of manufacture-cum-sales showed 
a steep rise, with Terrys inventing, adapt- 
ing, exploring every possible application of their products 
to the new industry This was to be repeated when, 
later, the automobile took to the road 
THE LAMP OF 1001 ANGLES 
aoe Pausing, for a moment, from their task 
= oS of supplying the staple trades, Terrys 
Y= B82  took time off to develop their now world 
=== famous Anglepoise Lamp-——whose flex 
: ible, yet ‘stay put’ action, based, as 
{= might be expected, on spring action and 
» re-action, has made it a * best seller 


PIONEER’S REWARD 

Long before he passed to his rest, Herbert Terry saw 
the firm he founded becoming the greatest Springs and 
Presswork Specialists in the world—a position they 
have maintained—due tribute to a Victorian with 
vision. 


TERRY’S of Redditch 


HERBERT TERRY & SONS LIMITED 
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LONDON : 


BIRMINGHAM MANCHESTER 











DONCASTERS for DROP FORGINGS 


in large or small quantities 


a 


% # 
Se @ 
- 








| DONCASTERS © 
ib i778 DD _]| 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS * DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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METALASTIK RUBBER SUSPENSION. . . 


as adopted on the new Midland Red bus, is yet another advance made 
possible by utilizing the qualities of properly engineered rubber, not 
only to eliminate all metal-to-metal bearings from the suspension, but 
also to attain, in a practical and compact form, that long-sought ideal 
in a public service vehicle suspension, a variable spring rate. 





This I.F.S. system, using direct-loaded Metalastik rubber springs, also 
utilizes (in the articulated joints) ‘‘Spherilastik’’ bearings, and A 

<<. SPHERILASTIK 
Metalastik Ultra-duty bushes and inner-sleeve bushes. BEARING 


Our engineers are at the disposal of all who are interested in — 


the modern uses of rubber. 


- 


METALASTIK LTD. 
LEICESTER 











ONE GLANCE BANISHES CHANCE 


BRA 


Unbrako Screws make a better job of it... 


Where top-quality counts, Unbrake ket screws score every time 
These tremendously tough ile socket screws, rigidly 
controlled at every stage of manufa made to hairline-tolerance 
engineering standard e best equipped specialist 

screw organisation in the world, Thi or strength usually means 
that when you Unbrako, you can use a 

smaller number of screws to take the same stress They 
help to speed production too re are Unbrako stockists 


all over the world. 


UNBRAKO SOCKET SCREW CO 


LTD., COVENTRY 


Write for this 


FREE 
DATA CHART 


In the drawing office, in the toolroom 
or on production—you'll save valuable 
time and avoid costly guess-work with 
this free data chart. 


It not only gives you details and dimen- 
sions of the standard types of Unbrako 
screws, but most important of all, it 
cuts out all physical measurements or 
calculation of drill and tap sizes, threads 
per inch, and counterbore sizes etc., for 
any given size of screw—literally at 
a glance. 


SEND FOR YOUR FREE DATA 
CHART TODAY! 


> 
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EFFICIENCY 
IN FLAME 
HARDENING 


The photograph shows a starter 
ring being flame-hardened 

at the works of the Francis B. 
Willmott Group. 

This machine was built with 

the assistance of BOC staff 

and uses BOC flame hardening 
equipment. 

The BOC makes a standard 
range of flame hardening 


machines and will always assist 


in helping customers with 


their specialised requirements, 
For fuller details write to 

your nearest BOC branch for 
Technical Information 

Booklet No. 13. 


Photograph by courtesy of the 
Francis B. Willmott Group 





Capacity 0 - 6" 
Ranges and Magnifications .0007" at 23,000 
OOo! mF at 15,000 


O02! al 9,000 








Like other Solex air-operated gauges 


the Vertical Comparator gives most 


high magnifications without the use o 


any ‘relay mechanism’. 


Desiened for Standards Room use, thi / GA UG ES ) Re D ; 


Comparator is so sturdy that it is freque 
found in the workshop itself where it ca 
used with complete success by 
72 Chiswick High Road, London, W. 4. 


practically unskilled operators. CHswick 4815 


Available with various tables and accessorie SOLEX THE PIONEERS OF AIR GAUGING 
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A new filter material 


Here is a new filter material produced by the powder metallurgy process. Bound Brook filter elements 

are made from spherical bronze powder which forms a rigid structure of uniform pore dimensions. 
The sphere size is predetermined and this in turn controls the 
pore size and permeability. Bound Brook filter elements are 
stronger than those of other materials and give a finer degree of 
filtration for a given permeability. Suitable for the 


widest applications in the filtering of liquids or gases. 


We shall be happy to send you a copy of our 
booklet LF/1 on Bronze Filters. 


BOUND BROOK 


FILELTER ELEMENT S 


This enlarged diagram shows the pores 
which exist between the spherical parti- 
° 5 r § 
A, Mogg od td edo ow 2 BOUND BROOK BEARINGS LIMITED, TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
filtered under pressure Telephone : Lichfield 2027-2028 (A Birfield Company Telegrams: Boundless, Lichfield 
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Having a hand 
in Productivity 


IN EVERY INDUSTRY OR TRADE, electrical 
equipment is the key to modern production 
methods, There are probably more produc- 
tion-boosting and money-saving devices 
than you know of. Your Electricity Board 
can help you and give you sound advice. 

They can also make available to you, on 
free loan, several films on the uses of elec- 
tricity in Industry — produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books on 
“ Electricity and Productivity ”. Four tith 
are available at the moment; they deal with 
Higher Production, Lighting, Material 
Handling, and Resistance Heating. Th 
books are 8/6 each (9/- post free) and the 
Electricity Boards (or E.D.A. themselves) 
can supply you. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 


Don’t drill a hole 


What do you do when you have to measure the plate e 6 
thickness of a pressure vessel? Drill a hol hope it ; 

is representative? Or do you use mod hods ? y : 

The man in the picture is using one mo hod: 


he is measuring the plate thickness of a pr wage 
tank from one side only, No stunt, this; it a lot. 


It works by ultrasonics The instrument table, a ower of Good 


as you can see, so there is no difficult limbing 


structures with it. What you cannot se ut the 
thickness is given by a direct reading or dial, for PRODUCTIVI ly 
quickly, Anything from 1/16 in. to 12 in. in This is 


only one of the aids to higher productivity 
that Electricity can bring you. 
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Bigave 
{STEEL 


“af LOND 6 


@ SHEETS 


 —— 





QUICK DELIVERY 


Steel sheets : Cold-reduced 
Hot-rolled 


Galvanized or black 


Also mild steel plates 


up to and including iin. 
SHEARED TO YOUR SIZES 


London ’ 


MAY WE SEND YOU OUR STOCK LIST? 








AEROQUIP FLEXIBLE HOSE LINES 


serve and save 
throughout industry 


Why stock a big assortment of ready-made hose lines when a small 
supply of Aeroquip bulk hose and detachable, re-usable fittings answer 
the purpose ? With Aeroquip you make hose line replacements 

as they are needed. You save time, cut costs, reduce stocks ! 

Please write for comprehensive catalogue giving details of hose and 
fittings in British and American threads manufactured in this country. 


Manufactured in Great Britain by 


SUPER OIL SEALS & GASKETS LTD., 
FACTORY CENTRE, BIRMINGHAM 30 
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What’s under the famous 


HARPER SKIN 


With their gammagraph equipment 
capable of penetration equal to 
million volt X-rays, Harpers can 
now look ‘under the skin’ of 
castings and provide a permanent 


record of their interior structure. 


In this way they can detect gas 
cavities, slag inclusions and other 
possible defects, and so by constant 
inspection, ensure the most depend- 


ability in Harper Castings. 





HARPER CASTINGS 








JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
3 ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 
> 
x LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel. TATE GALLERY 0286 
MANCHESTER OFFICE c/o B. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 





t 
4, 
pep 
1450 
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One 25 |b. and two 50 Ib. Birlec induction furnaces, 
for melting the nickel alloy used in the manufacture 
of the casting shown below—one of the side links of 
a Birlec heavy duty furnace conveyor belt. Photographs 


by courtesy of Samuel Osborn & Co.,, Lid., Sheffield 


ulding 


For shell moulding or investment casting 
capacities of 25 |b. and over, Birlec high 


frequency induction furnaces provide high 


quality metal of occurate analysis and with 


exact temperature control. For smaller 
outputs the Birlec Detroit |.C. (investment 


casting) furnace is similarly suitable. 


Please send for further details given 
in leaflets Nos. 69 (high frequency 
induction) and 65 (Birlec Detroit). 


BIRLEC LIMITED 


Member of the AJ mpanies 


ERDINGTON, BIRMINGHAM 24 


LONDON - SHEFFIELD. GLASGOW - NEWCASTLE-ON-TYNE 
5M /B251555 


42 AUTOMOBILE ENGINEER, August 1955 








THE FINEST 


MALLEABLE 


Ley’s ‘Black Heart’ malleable castings are being used more and 


more for important parts where strength and rigidity must be 

combined with ease of machining. The illustration shows a 

front hub 124” outside diameter, for a commercial vehicle. 
LEY’S ‘BLACK HEART’ LEY'S ‘LEPAZ’ 
MALLEABLE CASTINGS: MALLEABLE CASTINGS: 


Elongation : 18%, Elongation: 6%, 
Yield Point: 16 tons p.s.i. Yield Point: 21 tons p.s.i 
Tensile Strength : 24 tons p.s.i. Tensile Strength: 35 tons p.s.i 


We offer your designers the full collaboration of our engineers 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 








pioneers 
of 


= STERMET= 
Ae progress 


REGD. TRADE MARK 


True to the great traditions of 
Coventry whose long history 
is closely linked with the progress 


of Britain . . . Sterling Metals 


largest producers of “Elektron” 


Magnesium Alloy castings, have built 


up an unequalled reputation for 


operating large Aluminium and Cast 
lron foundries and, as the world’s 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 


AUTOMOBILE ENGINEER, August 1955 





‘Oo’ RINGS 


GEORGE ANGUS & Co [7p 


NEWCASTLE UPON TYNE, 6. 
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WAT 
ts 


paemMmIiNLESS 


“SILVER FOX” 
STAINLESS STEEL 


TE 


and the automobile industry . . . 


The no material more suitable 
for | it-work on motor vehicles 
than tainles Solid metal 


it, nothing to chip, peel, 


steel, 


Stainless steel trim is 
nly practical, It requires 
ind is quickly and easily 
mere ly with soap and water, 


tylists are making increasing 


SAMUEL FOX & 


COMPANY 


use of this gleaming material 


decorative mouldings, window 
reveals, radiator grilles, lamp hous- 
ings, wheel discs, Irresistible in the 
showroom, endurable forthe whole 
life of the car. Small wonder that 
the Motor Industry all over the 
world is turning to stainless steel 


the metal of the age. 


LIMITED 


{ssociated with The United Steel Companies Limited 


STOCKSBRIDGI 


WORKS - Nr. 


ENGLAND 


F344 


SHEFFIELD 
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1 §«©=— ENGINEERING 

DLUILT# @./400L 9 
EXHIBITION 
& THE FOUNDRY 

TRADES EXHIBITION 





ven Worm Reduction 
| textile machine 
row works. 


OLYMPIA, LONDON 


SEPT. im ~ SEPT. 1 Sth, 1955 One of our Underdri 


Units fitted to 9 woo 
which we build at our Miln 








Taking our 
own medicine 


We’re as pleased as a Manchester man at 
a Test Match that hasn’t been rained off. 


We’re taking our own medicine—using 


Feo 


our own Worm Units all over our own 


2 ee ee 


ate 


works. And we’re liking it, because 


Sass 


Se 
kon 


these units are doing their various jobs 
so very well. Which is what you’d 
expect from the way we make them— MADE UP FOR YOU IN A FEW DAYS 


on special machines and from special A Standard Type Holroyd Worm Reduction Unit with a stock 

metele. both developed by us during ratio can be made up, packed and despatched to you within 
« Oy - “ 

a few days. Special units or worms and wheels made to order 


50 years of Worm Gear manufacture. es 
take a bit longer. For information on our Worm Units, and on new 


, saul . 
That’s the Holroyd prescription for applications for them (like the machine in the illustration) drop us 


first-class Worm Units— a line at Milnrow, Lancs. We'll be glad to help you all we can. 


Holroyd 


WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED «© MILNROW - LANCS TELEPHONE: MILNRFOW 55322 


ne 169 
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MEDIUM | 


duty 








HEAVY 


duty 





For the baby car or the giant commercial transport vehicle, 
the Girling name means high efficiency brakes, Backed by 
unrivalled research and development facilities, Girling design 
and manufacture are geared to the production of equipment 
specifically designed for a specific job. For every type of 
motor vehicle, Girling Brakes are performing daily with the 
utmost reliability, always strengthening the proud claim... 


GIRLING LIMITED THE BEST BRAKES IN THE WORLD 


on 


BIRMINGHAM 11 
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for all the best engines 


PISTONS 
PISTON RINGS 
CYLINDER LINERS 

VALVE SEAT INSERTS 
VALVE GUIDES 
TAPPETS ETC. 


QUALITY Pays ! 
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BIRLEC SETS & Nl stanparp 


BIRLEC LIMITED 


ERDINGTON BIRMINGHAM 2 4 


Sales and service offices in LONDON, SHEFFIELD, GLASGOW and NEWCASTLE-ON-TYNE 
smm/62276.54 


Sturdy construction to 
contemporary design. 


Available in 20 kW 
and 30 kW sizes. 


Piease send me Publication No. II! giving details of your new 
standard too!room furnaces (model RS) 


NAME 
POSITION 


COMPANY 


PRODUCT 


ane aeeeeeweae eee eee oamad 
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SPECIAL PURPOSE 
MACHINES 


FOR ALL INDUSTRIES 


To their world-renowned range of MORRISFLEX Flexible Shaft 
and Polishing Shop equipment, B. O. Morris Limited of Coventry 
have now added :— 

SEMI- AND/OR FULLY- AUTOMATIC POLISHING, 
BUFFING, BRUSHING AND FETTLING MACHINES 
designed specifically for individual operations to the special require- 
ments of every branch of industry and in particular that engaged 

in the manufacture of Motor Car Accessories. 
These Special Purpose Machines possess three very important 
advantages :— 
1.A CONTROLLED AND THEREFORE 
CONSTANT FINISH 
2, A SKILLED RESULT FROM SEMI- OR 
UN-SKILLED HANDS 
3.A SOLUTION TO THE PROBLEM OF 
LABOUR SHORTAGE 


B. O. Morris Limited, will be pleased to place their unrivalled 
polishing and finishing technique together with their specialised 


engineering experience and resources at your disposal. 


Movrcsflar 


B. O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY 
Telephone : Coventry 5081. Telegrams: Morisflex, Coventry. 
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Stations 2, 3, 4 & 5. 
Hydraulic units for drilling, rea Station 11 


counterborin 
g Hydraulic turnover and gauging station 














able, Turning Station. 
.H. Drill 17 holes. R.H. Drill 25 holes. 
.H. Drill 13 holes. R.H. Drill 29 holes. 
Ream 2 holes. 
Core drill 6 holes, 
.H. Drill 1 hole. R.H, Counterbore 6 holes, 
Drill and ream 6 holes. 
Core drill 6 holes. 
. Drill 6 holes. R.H, Chamfer 29 holes. 
Chamfer 12 holes. 
. Core drill 8 holes. R.H. Drill 1 hole. 
Core drill 6 holes. 
“H. Gauge 28 holes, R.H. Gauge 48 holes. 
.H. Press in 6 valve seats, R.H. Tap 12 holes. 
.H. Counterbore 12 hetes, Vertical, Drill and chamfer 2 holes. 
Ream 12 holes. R.H, Core drill and ream 1 hole, 
Drill and chamfer 2 holes, 
Gauge 12 tapped holes. 
L.H. Turning Station. R.H. 12 valve guides. 
L.H. Drill 6 tapping holes, R.H. Drill 8 tapping holes. 
.H. 


epo§ 
reas 


—_ 
Seen 2 uw 


Counterbore 3 holes. 


L.H. Counterbore 6 plug Chamfer 11 holes. 


seats. 


Hydraulic Turning Station. 
L.H. Tap 2 holes. R.H, Gauge 11 holes, 


Gauge 6 holes. 
L.H, Tap 6 plug holes. R.H, Tap 10 holes. 
Unloading Station. 


End-to-end time— 48 secs, approx. or 75 per hour, 


This Habersang & Zinzen transfer line, operating in conjunction with a Heller 
milling line, is designed to drill, ream, counterbore, and tap 75 engine cylinder 
blocks an hour. It includes several gauging stations and a station for pressing-in 
valve seats, and is typical of many arrangements now being supplied, made up 
from individual Habersang & Zinzen units. 


K MAN yes 





CASTINGS TO CROW ABOUT 





And you'll get them 
good and early 
from Gloucester 


= grey iron castings always come up 
to scratch when you get them from Gloucester 
Foundry. This is one of the most advanced 
foundries in Europe, supplying very large outputs 
of castings to the railways, the automobile indus- 
try, agricultural machinery makers, and many 
other leading engineering and allied industries. 
You get castings on time, consistent in quality, 
and keenly priced. Why not let Gloucester quote 
for your next castings in grey iron, ‘ Blackheart ’ 
malleable, or special alloy irons? A Gloucester 
casting specialist is always ready to call on you 
and advise on casting design to help save both 


time and money. 





Gwe the job to 
GLOUCESTER . — ora 


GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER . 
(A subsidiary of the Glouceste arriage & Wagon Co, Lee 
eae GOOD CASTINGS= 





Telephone: Gloucester 2304 elegrams Pulleys Gloucester —— 
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Already this year 
we have opened 
two new Branch 
Offices and are ex- 
tending our factories 
to meet our ever in- 
Te I ML 
Do you specify 

Ransome and Marles ? 


M BALL AND ROLLER BEARINGS 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT 
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NQ ROO 


or complacency 


ad 
Bo 
im 
= 

od 
mt 


Since 1946 we have produced over four 
million Steering wheels. This gives us no 
grounds at all for complacency. We are 
ever striving to improve our technique 
and our service so as to enhance goodwill 


and produce always the latest and the best. 


CONSULT CLIFFOROS., 


A member of the Clifford Group of Companies 


Wharfdale Road, Tyseley, Birmingham, 11 
Telephone: ACOcks Green 3941/2/3 


WhiteAd 2964 
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hacksaw blades 


Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors. 


UBb3 
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Metrovick Infra-red plant is already used 
by an important section of the motor 
industry for drying and stoving products 
ranging from small accessories to com- 
plete bodies. Process time is cut and 
the finish obtained is more durable. 

Metrovick specialist engineers will be 
glad to help you to obtain a faster and 


better finish on your products. 


1. Ten 4 kW projectors used by Messrs. Morris Commercial 
Cars Ltd. In this plant large car sections are stoved in 
14-16 minutes. 


2. Metrovick Infra-red installation used by a world famous 
manufacturer of quality cars for paint stoving of engine 
components. 

3. This plant at the works of the Metropolitan Cammell 
Carriage & Wagon Co. Ltd. is fitted with ten 6 ft. 6 in. 
Metrovick Infra-red element projectors each with a loading of 
6kW. It is used for the paint stoving of aluminium panels. 


METROPOLITAN -VICKERS 


TRAFFORI PAR 


Member of the AEI Group of Companies 


L/1 501 
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: Syndrom ic 


Automatic 


Lubrication 
soon pays 
for itself! 


“INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with * Syndromic ’ Lubrica- 
tion it begins to pay for itself ! First, it saves up to 75% on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs are 
kept down to a minimum. 

But besides all that, ‘Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10% ! 

It’s obvious that * Syndromic’ lubrication soon pays for itself 1 

Ask for a Tecalemit technical representative to call and discuss the 


*Syndromic * system with you, 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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FPlexible pipes by 








Dunlop technicians will always advise ot problems concerning installation of flexible piping. Write please to 


DUNLOP RUBBER COMPANY LIMITED ° ST. GEORGE'S ROAD COVENTRY - TELEPHONE: COVENTRY 64171 
4901 
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Paper Element 
Conversion Packs 


for 


FUEL FILTERS 
Types BF11 and BFAII 


Sets of parts for converting many C.A.V. felt 
or cloth element filters to take the new paper 
elements are now available. These give the 
same improved standard of filtering efficiency 
at minimum cost. 

Conversion is simple. It is necessary only 
to discard the existing cloth or felt element 
and seating washer and to assemble the 
paper element and fittings on the centre 
bolt according to instructions provided. 
Conversion packs and replacement elements 
are obtainable from all C.A.V. service depots 


or agents. 


ale HIGHEST FILTERING EFFICIENCY- 
“~ 
REMOVES FINEST DUST PARTICLES 


2 > keine asm ene eee ’ 
aS SIX TIMES THE FILTERING AREA 
ok GREATLY INCREASED LIFE 

OF FUEL INJECTION EQUIPMENT 


’ 
¢je ELEMENTS COST LITTLE 


AND ARE EASILY REPLACED 


ok OVERHAUL AND MAINTENANCE 
COSTS ARE MUCH REDUCED 


AP 174-751 
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N these days of high endeavour, when a 

lot can hang on a single stressed part, there 

is no longer any reason why it should 
let you down. Radiography has removed the 
guesswork from inspection, and the combina- 
tion of modern equipment and techniques 
with the correct ILFORD Industrial X-ray 
film makes it virtually impossible for a 
hidden flaw to escape detection. 


By the way, the ILFORD book- 
let “X-ray Films, Screens and 
Chemicals for Industrial 
Radiography ”’ is a treatise in 
miniature on this important 
branch of non-destructive test- 
ing. Write for a free copy today. 


Industrial X-ray films 


LA LL OMLLCLEELLD 


ILFORD LIMITED + ILFORD - LONDON 
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Photoeranh by courtesy of The Austin Motor Company Limited 
When safety is vital, and efficiency 
must never be in doubt, the ability of a 
nut to stay put is of paramount importance 


Philidas are used on the Austin-Healey 


Philidas Division of Whitehouse Industries Ltd., Ferrybridge, Yorks. Tel. Knottingley}320, 
London Office, 6, St. James Place, S.W.1 Tel. Hyde Park 9248/9 


Electrical and Engineering Industrie el Nuts, Anchor Nuts, Strip Nuts, ete 
PH/100/4 
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These three men are doing completely different jobs, 


yet they have a common purpose... they are all making sure that 


Ferodo Anti-Fade Brake Linings are safe, hard wearing, 


with the highest possible resistance to fade. 


The physicist in the laboratory investi- 
gates basic materials. Only a full under- 
standing of their properties can ensure the 
accurate composition of every type of 
Ferodo Lining. Some of Ferodo’s research 
is completely original and helps to increase 


scientific knowledge generally. 


1 Ferodo worker 

s liners to their 

finished radius. He works accurately, for in the 
manufacture of Ferodo Linings the emphasis is 
on precision. Whether it is a hydraulic press or 
a giant multiple drill, every machine is in itself 
the result of research and ex; nce. This fact, 
combined with strict examination at every pro- 
duction stage, ensures that on any make of car 
in the world the correct Ferodo Lining will 


always fit perfectly. 
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A Ferodo technician reads ofl 

results as a brake lining undergoes a test 

far harsher than normal road usage. In the uniquely 
equipped Test House, experimental linings are tried 
and proved, as well as linings selected at random from 
normal production batches. Further tests are made 
by the powerful cars of the Ferodo Test Fleet both 
on the road and on the M.LR.A. track. 


The men of Ferodo have the most up-to-date equip- 


ment and machines with which to work. To these they 


FERODO FACILITIES bring precious skill, experience and pride in the 
finished product. 
FOR RESEARCH AND TESTING 
The result is shown in the world-wide reputation of 
ARE FREELY AVAILABLE Ferodo Anti-Fade Brake Linings . . . their long 
70 THE MOTOR INDUSTRY record of successes in all types of international speed 


events . . . and the confidence placed in them by 


AT ALL TIMES British car manufacturers. 


ANTI- FADE BRAKE LININGS 


FERO D @ CLUTCH FACINGS 


FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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Plan your 
future models 


AC OIL FILTERS AC SPARK PLUGS 


AC AIR CLEANERS AND 
SILENCERS 
AC FUEL PUMPS 


AC INSTRUMENTS 
AC THERMOSTATS 





VIRTUALLY EVERY BRITISH CAR has one or more 
AC Components designed into it on the drawing- 
board. We'll gladly help you plan a new design or 


modify an existing one 


Write to: 


pVor es) a Meolemel i it-ile), Be) ae) ia 7 Vie [epee]: ti Sage memo) 0], tae) - 18 sae -) oh? 


Telephone: Dunstable 1166. And Broadgate House, Coventry. Telephone: Coventry 40491 
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Now they’re using « Hay ( ‘|G attoys 


ne 


in heat treatment 





























Every week at the Scotstoun works of Albion Motors Ltd., about 1§ tons of alloy steel gears 
are heat-treated in these Wild-Barfield gas carburizing units. The gears are supported on racks 
placed inside one of the six carburizer retorts and, after purging, the retort enters the furnace, 
where the temperature is raised to 92§ C. 

The retorts, which measure 36 inches in diameter by 78 inches long, are in non-stop use. To 
guard against oxidation and scaling at high temperatures, NIMONIC 75 was chosen for their 
construction. Since this Wiggin high-nickel alloy has good strength at high temperatures and 
good resistance to thermal shock, it ensures long service under severe heating conditions, 
without interruption to production. 

This application is typical of the many ways in which the Nimonic series of high-temperature 


alloys is increasing efficiency in industrial processes which involve severe temperature conditions, 


Properties and uses of these and other Wiggin high nickel alloys are described in our illustrated 


techmcal journal, “ Wiggin Nickel Allo Ma e send you a copy? 
Nimonic’ ts a Registered Trade Mark 


S&S jorceie HENRY WIGGIN & COMPANY LIMITED Wiggin Street, Birmingham 16 
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‘DRIKOLD’ 
REFRIGERATION FOR 


TRANSPORT BY ROAD 








meets all the user’s needs 
' “DRIKOLD’ does not reduce the payload 
is simple and inexpensive ; 
does not require skilled operation 
or maintenance ; 
is completely reliable in operation ; 
is hygienic and free from mess 


Full technical service is offered 


Before ordering or building Refrige sted Vehicles look into the outstanding advantages of ‘ORIKOLD’ 


me De LO) © Dae 1° 8004 carbon dioxide—ary ico— 
: sold by Imperial Chemical Industries Ltd. 
Enquiries to: 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S8.W.1 ay 
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On passenger and commercial vehicles throughout 
the world David Brown automobile transmission 





components are giving dependable service 
For rear-axle drives—worm gears, spiral or hypoid 


bevel gears, or differential bevel gears—for timing, 








magneto, oil pump and speedometer drives—for 
gearbox, steering, starter and clutch gears, and 
power take-off drives from the main gearbox—in 
fact, whatever the drive, the David Brown organ- 
isation can supply your needs with components 


























































































































backed by the soundness and reliability associated 
with David Brown. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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The 


Green, 


Seeger Circlips are easily placed 
in position with the Seeger Circlip 
Pliers, and are just as easily 
removed. 

Their scientific design and ac- 
curate manufacture ensure that 
they are perfectly circular when in 
position, thus exerting uniform 
pressure at all points on their 


periphery. 


AUTOMOTIVE ENGINEERING LIMITED 


b60 SAFE 


Because of their simplicity and 
safety, Seeger Circlips efficiently 
replace complicated methods of 
locating and retaining components 
in sleeves, housings and on shafts. 
While producing a sound, work- 
manlike assembly, they substan- 
tially save time and costs. Write 
today for technical data and price 
list. 


(One of the Sheepbridge Engineering Group) 


Twickenham Telephone : 


Popesgrove 2206-9 


Telegrams : 


Motif, Twickenham. 


OA/2324 
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for heavy duty milling, have 
specially designed teeth for 
extra strength—permit 

fast heavy cutting 


tters are 
stocked in all the most 
generally used standards, sizes 
and shapes. : — ty Py res. 
B.S.A. CAST side-and-face eee: Pare tats 3 FORM RELIEVED cutters 


and cylindrical cutters, at for a wide variety of work; 
lower cost, are also available SPECIAL CUTTERS 


in an ever increasing range will be quoted for on 
of sizes. receipt of details 


B.S.A H.S.S. milling ‘ fe i | & ")  Bs.a. super cur, 


High class tools for first class results 


FROM THE 6.S.A. RANGE OF SMALL TOOLS AND MACHINE SHOP EQUIPMENT INCLUDING BROACHES, MILLING CUTTERS, TWIST DRILLS, CENTRE DRILLS, 
REAMERS, CUT THREAD AND GROUND THREAD TAPS, TAP WRENCHES, SCREWING DIES, DIE STOCKS, DIEHEADS, SCREWING SETS, DRILL CHUCKS, 
LATHE CHUCKS, MACHINE VICES, MILLING MACHINE ARBORS, OIL & SUDS PUMPS, SNAP-LOCK LIMIT SWITCHES ETC, 


B.S.A. TOOLS LTD - BIRMINGHAM I!1 - ENGLAND 


SOLE AGENTS, GT. BRITAIN: BURTON GRIFFITHS & CO., LTD., SMALL TOOLS DIVISION, MONTGOMERY STREET, BIRMINGHAM, 11 VICTORIA 2351-9 
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a pretty un-interesting subject to you, but for close 
on fifty years it’s been bread and butter to us. 
And by ‘‘us’’ we mean everybody who works at our 
factory in Coventry—a factory that has been 
supplying to the Motor Industry those bits 
and pieces which even the largest firms 
still find can be more economically 
produced by an outside specialist; 
~we've been supplying them since 


the wheels first began to turn. 


The initials may ring no bell with 
you (other perhaps than the Church 
Missionary Society) but they stand in 
the Trade for Coventry Motor Sundries— 
makers of such things as Trim Assemblies, 
Seats, Cushions, Squabs, Carpets, Piping, Hoods, 

Side Curtains, Tilt Covers and so on. We make 
them for Cars, Tractors, W.D. vehicles and even 
aircraft, and we feel pretty sure that if you use 
this sort of thing then we could make them for you... 
and make them maybe at a lower figure than you’re 
paying now. Anyway, we should like to be given the chance! 


This applies not only to big contracts but smaller enquiries too! 











(,joventry N otor ;)undries 


























COVENTRY MOTOR & SUNDRIES CO. LTD., SPON END, COVENTRY TELEPHONE No, COVENTRY 64908 





Cogent 
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Pollard 


Oia masta eleaicelmerste 


Water Pump Spindle 


Bea rings 


Pollard Bearings Limited 


HEAD OFFICE P.O. BOX YORK Hikt 


also manufacture Ball, Roller 
and Thrust bearings (Cat TELE: KNOTTINGLEY 320 ¢ BALBEARING 


BRT/ 1053). Solid and Flexible Roller 

bearings (Cat RFX) Transmission 

Equipment and Plummer LONDON OFFICE: 6 ST. JAMES’ PLAC! 

Blocks (Cat. T.R 27/2) Self-Lube 

Plummer Blocks (Cat. SL/54) Automobi! 

and Tractor Replacement 

(Cat. BRM/54) Clutch Withdrawal 

Bearings (Cat. CWFP/54). Max 

Load Roller Bearing 

(Cat. MOX/55) 


reELE HYDE PARK 9248/9 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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successful 
experience 
with Clayton 
Oetiker 


exhaust brakes 


is shared by | 4 cash 
4 Jl \ scteAemnatined 


other cost-conscious 


fleet owners 


* You owe it to yourself to investigate this 
superior braking system. Just ‘phone or write 
us for specific information. Or ask to have 
a Clayton representative call on you. 


CLAYTON DEWANDRE co. rp. 


LINCOLN ENGLAND Phone: 11305-9 
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THE CAPE ASBESTOS COMPANY LTD. 114-116 Park Street, London, W.1 
Telephone: GRO 
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It may be unfair to suggest that research people spend their time up in 
the clouds. It is fair, though, to say that they never exactly welcome 
visitors. So we are definitely breaking with tradition in inviting them 
(as we do now) to step down for a minute and take a little applause. 


No-one has done more for the CAPASCO tradition of dependable 


braking than they have; and everyone who has experienced the smooth, 


controlled, fade-free action of CAPASCO linings knows just how much 


that compliment implies. 


LAPASZ&A 


MOULDED BREAKE LININGS 


THE CAPE ASBESTOS COMPANY LTD. | 114-116 Park Street, London, W.1 


8 Telephone: GROsvenor 6022 
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{ Nation-v ide Cha not 
Dy pol / } Si rye Yo 
BELFAST 24967 
HIRMINGHAM § Midland 4659 
BLACKBURN 654/ 

HRISTOL 272/4 

CARDIFF 27026 

CARLISLE 2/549 
CHESTER 2/280 
COVENTRY 649/4 
EDINBURGH 1 Central 4234 
EXETER 38/3 

GLASGOW C2 Central 4595 
HULL Central 52072 
IPSWICH 3023 

LEEDS 3 20664/5 

LEYTON Leytonstone 6068 
LIVERPOOL Royal 5202 
MANCHESTER 3 Black/riars O59 


NEWCASTLE-ON-TYNE 2 
27142 and 2 


/ 


NOTTINGHAM 43646 
SHEPFIPLD 1 25529 
SOUTHAMPTON 7/276 
STOKE-ON-TRENT 4402] 
WIMBLEDON 4244/9 

Republic of lreland 

DUBLIN, 35 Westland Row 66597 








Get the WOVEN-or-MOLDED question sorted out! 


That, fundamentally, is the answer to all braking problems 

excessive friction among them. Even new brakes, admir- 
ably adjusted, may behave badly if the wrong type of liner 
(or wrong quality of the right type, even) has been fitted. 
All of which adds up to a need for expert advice as well as 
a comprehensive range of woven and molded liners. The 
nation-wide chain of DON service depots supply both. . . 
their unparalleled know-how and the famous DON range 
of liners. Make full use of this service. 


to be sure! 


The best of Wen and Molded 


SMALL & PARKES LTD-HENDHAM VALE WORKS-MANCHESTER 9 
LONIX tice: 76 Victoria Street, S.W.1 
Mal DON-FLEX” (patent) Clutch Disc 
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_WHATEVER YOUR LINi 


SELOC the leak- 
Tole @oe till 16 


Grommets, cable 


sheath ends, special 


mouldir 


wf, 


BONDED SEALS / 
leakproof washers 


oP ya dlelsmali g se 
also wiper and other 


special sections 


Flange seals and 
specialised bonding of O-section ring seals in a 
rubber to customers’ 


components 


wide range to British and 
American Standards, Also 


square and rectangular 


STRUD—the 


Cr Latigele Mm eeli: 


section rings 





Whether it be an oil, grease, gas, alkali, dilute 
acid or any other fluid that must be sealed, 
whether pressures are great or small, or the 
temperature high or below zero, there is a 


Dowty Seal to suit your specific requirements 


Our extensive design and research depart- 
ments are always ready to advise in the 
selection of the most suitable specification 


and media for your own particular application 


DoW TY ) MITEODO 
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for high production 
repel ition 
work 


le ad 


' 
\ 


machinery if 


— 


F 
6 
3 
4 
% 


@ AUTOMATIC CYCLES 
@ CLIMB OR PENDULUM MILLING 


Especially designed for high production repetition work, this machine 
has a good record of performance at The Villiers Engineering Co. Ltd., 
Wolverhampton, where it is shown form milling gear box selector 
forks. Table cycles are fully automatic, ensuring the highest possible 
production on both climb and pe im milling. Traverse can be 
extended to suit special requirement 


JAMES ARCHDALE & CO. LTD., BIRMINGHAM, 16, SOLE SELLING AGENTS, ALFRED HERBERT LTD., COVENTRY 
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Improved Principles of FUEL BURNING 


the contribution 








of Lucas research 


LUCAS holds an unequalled position in the field 
of fuel-burning. No other company has so much 
experience or such facilities for the development 
and production of fuel-burning equipment. By 
continuous research and the application of im- 
proved principles, Lucas has made notable 
contributions to all industries using motive 
power . 


Lucas gas turbine equipment is fitted to the 
majority of British aircraft, including the Comet, 
Viscount and Britannia, The Olympus engines 
of the Canberra which attained the altitude 
record of 63,668 ft. were also equipped with 


Lucas components. 





© Lucas fuel-burning equipment is on con- 
tinuous ocean service in a number of modern 
ships. 


@ Lucas equipment is installed in the engine of 
the revolutionary new gas-turbine car—first of its 
type in the world—made by the Rover Co. Ltd. 


@ Lucas equipment is incorporated in the gas 


turbine engines used to power generating plant 
in large marine and industrial installations. 


For all fuel-burning problems, consult the Gas 
Turbine Equipment Company 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY. 
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DORM ER TWIST DRILLS 


OUTSTANDING AMONG ALL OTHERS IW APPEARANCE & PERFORMANCE 


' 
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but nothing shocks the NyLoc 


24-volt or 232,000-volt Switchgear—it makes no difference to a 
Nyloc self-locking nut. The nylon insert grips the bolt thread so 
firmly that nothing (except a spanner) can disturb it. The 
Nyloc is the nut for any type of switchgear—oil immersed, 
air break, indoor, outdoor, contactor gear or flameproof 
- 
i 


normal nut would work loose. 
George Ellison Limited have found that using Nyloc 
Nuts in the assembly of their distribution switch- 


equipment: it’s the right nut for any location where a i 


gear does away with the need for constant inspec- i 


tion and maintenance. For example, they use 200 
i” Nylocs on the busbar supports and contact 
assemblies of every 3,000 amp. circuit breaker. 
Equally tenacious are our Fibre Nuts and 
Pinnacle Nuts. We’ll be glad to advise you 
which type of self-locking nut is best for 





your purpose. 


SIMMONDS AEROCGESSORIES LTD 


TREFOREST, PONTYPRIDD, GLAMORGAN 
Branches; Birmingham, Stockholm, Copenhagen, Melbourne, 
Sydney. Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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Bugraved on “ Primag” magnesiam alloy plate 





Body sections — 
doing the most as: 
with the least 3 Set 


single skin 
side 





HE answer to the vehicle builder's The possibility of locking the floor sec- 
te coe needs, BIRMETALS ie together between the bearer 
designs reduce to the minimum the supports results in an amazingly rigid 
number of different sections needed for or which will withstand dumping by 
building a body, since they can be adapted grab loading. 
to the various parts of the structure. Write for our free leaflet. 

Interchangeable sections in widths of 
34” and 8}° are used to build both sides 
and floors, They are joined with a special € 
locking section which has the great B ] r Mm t | 
advantage that when the assembly is e a & 
bolted together there is no protrusion of 
the bolt head. If required, floor surfaces Pioneers in Light A loys 
can be either studded, ribbed, or both. re 
BM 46 BIRMETALS LIMITED - BIRMINGHAM 32 . BIRMABRIGHT LIMITED 
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DRAWING 
COMPOUNDS 


Processes which involve the drawing of metal 
create problems in the easing of its flow. A 
Drawing Compound is needed which acts 
partially as a lubricant to prevent die damage 
and yet permits controlled friction so that the 
metal will follow die contour under pressure. 
It is in this way that the Compound should aid 
the drawing operation. 





Characteristics of a good Drawing Compound 
are: 

Film strength 

Lubricating value 

Wetting-out properties. 

Non-corrosiveness 

Removability 

Uniformity 

Stability 

Economy 
Vaughan Drawing Compounds embody these 
very desirable features and fulfil modern re- 
quirements. 
A suitable grade is availabie for every operation 

light, medium and severe; ferrous and non- 

ferrous metals, including the light alloys. 


A qualified Representative would gladly investigate 
and advise. 


Vaughan 


€ Co. Lid. 
BIRMINGHAM 4 ENGLAND 


on 
Fn ee 
‘ee a 


Works and Depots at: Birmingham, Manchester, 


Liverpool, Southall (Middx.), Bristol, Glasgow. 








Set vice 
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On\ every typeof vehicle 


& 


Rubery Owen Components 


Buses, cars, lorries, produced in a vast range of designs and types and each requiring 


many vital component parts in their construction. 
It is to meet this immense production output that Rubery Owen has developed from the early days 
of automobiles, an organisation ranking amongst the largest in the country. 


Whatever the future trends are, R.O. will be sure to play their important part in them. 


‘af 
* 

Remember too, that our 
Wrexham factory special- 
ises in the manufacture of 
all types of Storage Equip- 
ment for Spares and 
Service supplies and Steel 
Pallets for keeping pro- 
duction on the move. 


RUBERY, OWEN & CO. LTD., P.O. Box 10, Darlaston, Wednesbury, Staffs. Telephone : Darlaston 130. 
Member of the Owen Organisation. 
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Pr. 


Special Alloy Steels 


ho 


Road Vehicles 





FIRTH BROWN 











On-the-gpot Ste 
LON DON 


London—the world’s largest city, cents the British 
Commonwealth and hub of Britain trial and 


commercial life. Right in the heart of this teeming B ALL & R oO L LE R 
metropolis—-at No. 50 Kingsway Skefko’s 

London Office. It is one of nineteen Br h Offices BEARIN GS 
providing an on-the-spot supply of high quality ball 

and roller bearings and a source of expert technical 


advice on their use and application to users of anti- 
friction bearings throughout the British Isles. 





50-52 KINGSWAY, W.C.2. Tel. Chancery 2241. 


"Grams. Skefko, Westcent, Londor 


a 


ee oe > 
ee 


THE SKEFKO BALL BEARING COMPANY LIMITED: LUTON - BEDS 


THE OWLY GRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES GALL. CYLINORMICAL ROLLER TAPER ROLLER AND SPHERICAL ROLLER 


One of a series of advertisements featuring the main towns where sx service is centred. Other scr offices are at:—ABERDEEN - BELFAST 
BIRMINGHAM BRISTOL CARDIFF DUBLIN EDINBURGH EXETER GLASGOW LEEDS LEICESTER « LIVERPOOL LUTON MANCHESTER 
NEWCASTLE-ON.TYNE NOTTINGHAM © SHEFFIELD - SOUTHAMPTON G 124 
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Technological Education 


T has long been recognized that this country has 
Jagged far behind the United States of America and 
Germany in the provision made for educating and 
training technologists. Modern industrial develop- 

ments all tend to reduce the number of men required on 
the shop floor, but at the same time they increase the need 
for highly trained technologists. Furthermore, develop- 
ments arising from fundamental research are frequently 
made suitable for industrial application only after tech- 
nologists have worked on them. 

That there is a problem is now officially recognized. 
Its magnitude can hardly be over-stated. For example, 
the British Transport Commission say that they will 
require 500 electronic mechanical engineers in carrying out 
their reorganization plans. In some quarters, this is 
regarded as an understatement if full advantage is to be 
taken of new techniques and devices. 

As a first step, the Minister of Education is setting up 
a council for the purpose of introducing and administering 
a new national award in technology. This council, which 
will be autonomous, will have the duties of approving the 
syllabuses and conditions of teaching, the qualifications of 
teachers, the examinations, and the grants of awards to 
students who satisfy the examiners at the various regional 
technological colleges, which are yet to be set up. Lord 
Hives has accepted the chairmanship of this council; this 
may be taken as a guarantee that very high standards will 
be called for. 

Apparently, it is the intention that the courses in such 
subjects as mathematics, science and engineering at the 
regional colleges should not differ materially from those of 
the universities. The award, probably to be known as the 
Diploma of Technology, will, as far as we can gather, be 
based on a standard equal to a university pass degree, but 
for a narrower range of subjects. It seems reasonable 
to assume that the diploma will rank between a university 
degree and a Higher National Certificate. 

There still remains much to be done before these embryo 
plans are translated into an accomplished fact. Already 
there are divergences of opinion between the Minister of 
Education and the professional institutions, which, of 
course, have a very close interest in this matter. The 
plans, so far as they have been disclosed, suggest that the 
official intention is to set up a number of regional colleges, 
each dealing with a single technology; this does not meet 
with anything like universal approval. 


AUGUST, 1955 


Price 3s. 6p. 


In a joint letter to the Times, the Presidents of the 
Institutions of Electrical, Mechanical and Civil Engineers 
say:—‘‘The policy upon which the Minister has decided 
differs materially from that which our Institutions have 
advocated in discussions with him and his predecessors 
during recent years. Our Councils have expressed the 
conviction that the country must make the most effective 
use of the limited number of teachers available to give 
technological education of the quality required. Further- 
more, the money for the necessary physical facilities would 
be applied far more effectively if it were concentrated in 
relatively few places.” 

“In the view of our Councils it would be necessary at 
the outset to concentrate national resources within a small 
number of colleges of technology chosen on the basis of the 
comprehensiveness of their technological facilities and 
potentialities, and not on a capacity to deal with a single 
technology only. These colleges would need to have a 
large measure of academic and financial autonomy. These 
views are widely held within the engineering industry and 
also by other professional institutions and societies.” 

At the outset, the difficulty will be to obtain teaching 
staff of the requisite quality. In the main, the staff must 
be recruited from university graduates, and the colleges 
will have to face competition from two sources, the uni- 
versities and industry. Appointment to a university post 
will carry a cachet which, at least in the early days, will not 
apply to technological college appointments. An industrial 
career can offer possibilities of much more glittering prizes 
than the teaching profession. If the right people are to be 
attracted, there must be some radical re-thinking about the 
financial rewards attaching to teaching appointments. 


Plasties Press Tools 


XPERIMENTS have been carried out in this 
country in making press tools from plastics 
materials, They have not met with any great 
measure of success. Recent developments in 
America suggest that further investigations into the 
possibility of using plastics material are warranted. In the 
United States, the Budd Company of Philadelphia—the 
largest independent producer of automobile pressings in the 
world—is now making considerable use of reinforced 
plastics for dies, jigs and fixtures. 
It is not suggested that such dies are suitable to replace 
conventional metal dies for large quantity production, 
although their life is much greater than might be expected. 


K 
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For example, a complete die-set—punch, blank holder and 
lower die—-has been used to produce over 6,000 inner 
quarter panels for a hard top convertible. This suggests 
they would be suitable for quite a number of applications 
in this country. 

Even for large quantity production, the Budd Company 
often starts with tools made from reinforced plastics. A 
large metal die made by conventional methods may take 
from six to eight weeks to complete, whereas a die of 
reinforced plastics can be made in about six weeks with 
the pattern as a mould. It is therefore the practice to make 
reinforced plastics tools and try them out. Any modifica- 
tions, and large die sets usually need some, can be made 
much more quickly and easily on the plastics tools than they 
could be on metal tools. The tools are then put into produc- 
tion and are used until the output obtained from them, 
justifies their cost. Meanwhile, the manufacture of the 
conventional tools is carried out. It does appear that this 
practice might with advantage be carried out in this 
country also. 


Research 


ITHOUT departing in the slightest from our 
belief that the Motor Industry Research Associa- 
tion has earned and should have the utmost 
possible support from all sections of the auto- 

mobile industry, we heartily welcome the opening by the 
Ford Motor Company Limited of a Research Centre in 
Birmingham. Although this Centre is intended to deal 
only with relatively long term investigations, its activities 
should be complementary to, and in no way competitive 
with, those carried out in the M.I.R.A. laboratories. 
Since long term applied research is the reason for 
developing the Centre, the decision to site it in the Midlands 
rather than in the Dagenham area is wise. Experience 
has shown that only too often does it occur that a research 
department is called upon more and more to deal with 


urgent day-to-day problems, until finally, trouble-shooting 
and development rather than research are the actual 
functions of the department. The distance between 
Birmingham and Dagenham, should, in itself, prove an 
effective barrier against this happening at the Ford Research 
Centre. 

There are, of course, other reasons for the choice of a 
Midland site. Despite the great degree of integration that 
has been effected in the Ford plants, Ford cars still 
incorporate much material and many components obtained 
from independent sources, and most of the main suppliers 
operate within easy reach of Birmingham. Liaison and 
personal consultations between the technologists employed 
at the Centre and suppliers’ technologists will be important 
and will be more easily maintained than would have been 
possible if the new laboratories had been sited in the 
Dagenham area. The proximity of the M.I.R.A. proving 
ground is another great advantage. We have no doubt 
that the fullest possible use will be made of the splendid 
facilities at Lindley to supplement and confirm the results 
of laboratory tests. 

The segregation of the research laboratories does, 
however, hold one danger; a tendency may develop to 
pursue knowledge for its own sake—often a highly laudable 
form of activity, but far from the raison d’étre for the Ford 
Research Centre. In all research work the aphorism 
“the good is the enemy of the best,” must always be kept 
in mind, but in applied research it is equally important 
to remember that there does come a time when seeking 
further refinement is wasteful. It is therefore important 
that those controlling the Centre should always realize 
they are employed to find means of improving motor cars, 
either by making them more efficient or by making equally 
efficient vehicles at lower cost. The work at the Centre 


would probably benefit through seconding key members 
of the staff for short tours of duty with the Design Engin- 


eering Division at Dagenham. It might, in fact, be good 
policy to carry out seconding on a reciprocal basis. 
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SAURER TYPE 4GP BUS 


A Vehicle in Which the Engine is Installed in an Articulated 
Passenger-Carrying Trailer 


UBLIC service vehicles must be 
P essinc to meet not only the 

requirements for reduced operat- 
ing expenses but also to occupy as 
little road space as is practicable. It is 
in this respect that the main difference 
between British and foreign operation 
becomes apparent, that is, in the 
strictly and narrowly limited number 
of standing passengers on the one 
hand, and the virtually unlimited 
numbers on the other. An eminent, 
Continental vehicle designer travelling 
recently in a London bus expressed 
utter amazement at the conductor’s 
refusing to take standing passengers, 
and was heard to say “He is throwing 
money away.” When the no-standing 
rule was explained to him, he pondered 
a long while, and in the end exclaimed 
that he could not believe it: the British, 
he pointed out, were both clever and 
practical and this rule was obviously 
introduced as one of their hidden 
reserves. It would seem that the time 
is near when the possibility of using 
these hidden reserves might have to 
be considered. 

The employment of double-deck 
vehicles has never been greatly 
favoured either on the Continent or in 
the United States of America, the chief 
exceptions being found with buses in 
Berlin and Hamburg, while a few of 
these vehicles have been operated in 


Fig. 1. 


the United States, Denmark and 
Spain. Previously, double-deck tram- 
cars were tried out in Austria, 
Denmark, France and America, but 
were soon abandoned because of their 
relatively low overall speed of opera- 
tion due to time lost at stops. 
Generally, they were reasonably suc- 
cessful so long as they operated on 
what were considered abroad as luxury 
lines, that is, practically all passengers 
seated with perhaps up to half a dozen 
standing ones. Normal single-decker 
practice overseas is that only about 
40 per cent of the passengers carried 
are seated. 

An obvious disadvantage that has to 
be faced with double-deckers is a high 
wage bill, since a crew of two is 
required to handle about sixty pas- 
sengers, but against this the claim is 
often made that they occupy a smaller 
space on the road, and thus reduce 
congestion. However, a closer analysis 
reveals that this claim is scarcely 
justified. In the case of the new 
London Transport, RM 64-passenger 
double-deck bus, a road area of 340 ft* 
is required. To move 192 passengers 
would require three of these buses and 
a crew of six. At stops these vehicles 
would occupy a road length of 
27+44+2744+427 ft = 89ft, and the 
time during which this distance is 
occupied is relatively long because of 


passengers negotiating stairs and also 
because of the restricted entrance and 
exit facilities, With the new 53 ft long, 
Zurich, articulated bus, occupying a 
road area of 435ft*, up to 180 pas- 
sengers can be dealt with by a crew of 
only two. That there is a potential 
saving in fuel consumption is indicated 
by the fact that the frontal area of the 
Swiss vehicle amounts to 76ft*, as 
compared with 3 x 113 339 ft* for 
three London buses. In addition, the 
all-up weights are 25 tons and 3X11 
tons respectively. 

The development of large capacity 
single-deck buses has followed on lines 
similar to the early development of 
tramcars in different parts of the 
world. When the capacity of these 
vehicles failed to meet traffic require- 
ments, trailers were added; but their 
use made it impossible to meet the 
demand for higher schedule speeds. 
Because of this, articulated tramcars 
appeared in Boston, Baltimore, 
Chicago, Cleveland, Montreal, and 
more recently in Calcutta, Duisburg, 
Dresden, Leipzig, Berlin, Frankfurt, 
Amsterdam, Dortmund and a number 
of Italian towns. Most of these 
vehicles are operated by one driver 
and two conductors, their main draw- 
back being the time that is lost in the 
event of derailment. However, no such 
drawbacks exist with road vehicles, 


The Saurer type 4GP bus negotiating a sharp turn into a relatively narrow road 
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and, in 1948, articulated buses 
appeared in America. These were the 
58D Super-Twin-Coaches, with two 
140 h.p. engines and carrying 120 
passengers. Similar types of vehicle 
were put into service in Italy, and 
more recently in Germany, where 
articulated eight-wheel buses and 
trolley buses were acquired by the 
Dortmund and the Neuss municip- 
alities, respectively. 

In Switzerland, the traffic require- 
ments are difficult to meet because of 
the universally adopted two-hour mid- 
day break. Most office and factory 
workers go home for lunch—a practice 
that is facilitated by the relatively 
small size of the towns—so four 
peak traffic periods must be dealt with 
instead of two. On the other hand, 
although there are stage fares, the 
number of stages rarely exceeds three 
and most regular passengers are season 
ticket holders or buy books of tickets 
at reduced price. This facilitates pas- 
senger handling on the pay-as-you- 
pass principle. Most modern Swiss 
vehicles are of the Peter Witt type, 
with rear entrance and a centre as well 
as front exit, the conductor being 
seated near the rear entrance. Season 
ticket holders are allowed also to enter 
at the front, where they show their 
tickets to the driver. Based on this 
ystem, modern Swiss trams and buses 
ace built to accommodate a total of 
100 passengers, of whom only about a 
(juarter are seated. This practice is 
yenerally accepted throughout the 
country, particularly in view of the 
fact that scarcely more than 30 minutes 
are required to cover even the longest 
route, 

However, recent housing extensions 
in the northern suburb of Schwamen- 
dingen and the district adjoining the 
main airport at Kloten, together with 
the already high and ever increasing 
wages of the crews—which already 
represent 75 per cent of the operating 
costs——have made it desirable to 
provide vehicles of even greater 
capacity. Therefore, after extensive 
study of articulated vehicles—notably 
as used in Italy—the Zurich Municipal 
Transport (V.B.Z.) in February 1954 





Fig. 5. Spring assistance is provided for lifting the engine cover to 
give access to the power unit from inside the vehicle 
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Fig. 4. Access to the engine can be gained 
from the rear quarters 


placed a contract with Adolphe Saurer, 
of Arbon, for the supply of the first 
Swiss articulated bus, Fig. 1, which 
was put into service on January 17th 
of this year. This vehicle accommo- 
dates 30 seated and 120 standing 
passengers, Fig. 2. The number of 
standing passengers is increased to 150 
during rush hours, and the vehicle is 
probably the largest passenger-carrying 
road unit in existence. Considering 
the many novel features incorporated 
in the design, the vehicle has been 
remarkably successful, having re- 
mained continuously in service since 
its introduction. 

This bus is basically a four-wheel 
vehicle with normal steering, axles and 
brakes, attached to which is a two- 
wheel trailer. The trailer carries the 
engine and the transmission, which 
drives the rear axle of the four-wheel 
unit. To ensure good steering qualities, 
both the front and rear wheels are 
steered. The steering of the rear 
wheels is effected by a linkage actuated 
by the relative motion between the 
front and rear parts. Empty, the 


vehicle weighs about 13 tons, and 
when fully laden, it weighs about 
25 tons, but dual tyres are used only 
for the driving axle, which carries the 
heaviest load. 


Power unit 

Motive power is supplied by a 
Saurer type CVID, _ twelve-cylindes 
V-type engine, developing 240 b.h.p. 
at 2,000 r.p.m. The cylinder bore and 
stroke are 115 and 140mm respectively 
and the swept volume is 17-46 litres. 
The turbo-charged version of this 
engine was described in detail in the 
January 1948 issue of Automobile 
Engineer. This was the CVD unit, 
with the same stroke but a bore of 
110mm and developing 285 b.h.p 
when turbo-charged, as compared with 
220 b.h.p. at 2,000 r.p.m. in the normally 
aspirated condition. The cylinders are 
arranged in two banks at 60 deg. Wet- 
type, cast iron cylinder liners are 
spigoted in the crankcase and clamped 
by the cylinder head. The liners and 
the connecting rod assemblies can be 
withdrawn after the head has been 
lifted and big end bearing caps 
removed 

The crankshaft is a fabricated com 
ponent, built up of six separate throws, 
bolted together at their abutting cir- 
cular webs, It is carried in seven rolles 
bearings, two being installed side by 
side at the centre. The valves are 
actuated by rockers, push rods and a 
single camshaft accommodated in a 
tunnel in the vee of the cylinder banks 
Dry sump lubrication is employed, two 
pumps scavenge the sump and cir- 
culate the oil through a water-cooled 
heat exchanger, whence it passes to 
finned longitudinal containers at each 
side of the crankcase. 

With its cast iron block, the engine 
weighs about 2,730 lb. The maximum 
torque of 695 lb-ft is developed at 
1,400 r.p.m. Naturally, the well-known 
toroidal combustion chamber origin- 
ated by the late H. Saurer is used 
When the engine is run on gas oil with 
a calorific value of 19,000 B.Th.U/Ib, 
the minimum fuel consumption is 
about 0-375-0-39 Ib/b.h.p.-hr. 


The engine, together with — its 


Fig. 6. The floor plates over the turntable are hinged to give 
access to the pipe connections beneath them 





Fig. 7. The two-cylinder compressor 


radiator and a single cast aluminium 
fan, which is belt driven from the 
crankshaft, is installed at the rear of 
the vehicle. Cooling air is taken in at 
the rear through venturi-shaped pas- 
sages between louvres, and discharged 
downwards after passing through the 
radiator and over the engine. The 
coolant temperature is thermostatically 
controlled and, in addition, the radiator 
is provided with thermostatically 
controlled, pneumatically operated 
shutters. Access to the engine com- 
partment is gained from the outside of 
the vehicle through hinged doors that 
extend round the rear quarters, Fig. 4. 
From the inside of the vehicle, access 
can be gained to the engine by lifting 
a hinged cover, which is spring- 





Diagramatic illustration of the 
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balanced to ensure easy handling, 
Fig To reduce transmission of 
engine noise into the body, the cover 
is lined with sound absorbing material. 
It is also rigid enough to carry luggage 
as well as passengers sitting on it 
occasionally during rush hours. Two 
lamps are provided in the engine 
compartment. 


Compressed air system 

In common with the practice 
adopted with most Swiss buses, the 
engine started pneumatically. This 
arrangement is favoured in Zurich 
because it reduces overall vehicle 
weight since only a small battery is 
needed; at the same time troubles due 
to starter pinion wear are eliminated. 
Other municipal undertakings, such as 
that at Berne, stipulate that the engine 
must be cut at every stop, even in city 
service, in order to conserve fuel; this 
would call for unduly large batteries, 
if electric starting were used. 

A high-pressure air system is 
employed, Fig. 3. It is served by a 
two-cylinder compressor, Fig. 7, each 
cylinder giving two-stage compression 
to a final pressure of 5901lb/in*. The 
entire installation is supplied by the 
Nova-Werke (Junker and Ferber) of 
Zurich It is of interest to compare 
the relative merits of the high and low 
pres ystems. Conventional low 
press 1ir systems usually operate at 
a pre: of 90 Ib/in*, the compressor 
being unloaded at about 120 |b/in*. 
Howe with the high-pressure 
system used on this vehicle, a pressure 
reducing valve maintains a practically 
constant pressure in the brake system 
and thus ensures satisfactory operation 
under all conditions. In the new bus, 
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Atm (qauge) 

a Delivery volume 

b Power consumption 

c Charging time, 30 litres 

d Charging time, 15 litres 
Fig. 8. Performance curves for air com- 
pressor running at 1,000 r.p.m. Its specifica- 
tion is: two cylinder, bore 68 mm, stroke 

42 mm, swept volume 152.5 cm*® 


air at 590lb/in? is stored in two 
40 litre, light alloy cylinders mounted 
on the right at the front end of the 
vehicle, where they are easily acces- 
sible through a hinged exterior panel, 
Fig. 10. Since brakes tend to become 
unreliable if the pressure falls below 
about 65lb/in*, the effective air 
capacity of this system amounts to 
2 x 40 x (590 —65) =42,000, as compared 








yout of some of the main components of the pneumatic system 
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with only 2x 40x (120—65)=4,400 in 
an equivalent low-pressure system. 

A further advantage is the reduced 
air consumption obtained. This reduc- 
tion is effected because with most air- 
operated units it is necessary to charge 
both the operating cylinder and the 
feed line; if the relevant volume is, say, 
0-1 litres, the air consumption per 
operation is 0-1 litres X pressure. With 
most low-pressure systems the pres- 
sure varies between 90 and 120 |b/in?, 
the average value being about 
105 lb/in*. On the other hand, with 
the high pressure arrangement, a 
suitable pressure reducing valve main- 
tains a pressure of about 85 lb/in* in 
the brake circuit, and 62-5lb/in’ in 
the door-motor and windscreen-wiper 
systems, Thus, the air consumptions 
are, respectively, 18 and 39-3 per cent 
smaller than with a low-pressure air 
system, the average air consumption 
being reduced by about 20 per cent. 
Against this, it must be admitted that 
the power required to drive the high- 
pressure compressor is some 40 per 
cent higher than that for a low- 
pressure unit, but since the amount of 
air required is some 20 per cent less, 
the extra fuel consumed is only 12 per 
cent. 

The high-pressure installation is 
shown diagrammatically in Fig. 9. A 
two-stage compressor draws its air 
supply through the engine air cleaner. 
After being compressed at a ratio of 
about 7:1 in the first stage, the air is 
forced into the annular space in which 
the second stage of compression is 
effected. In some designs the transfer 
between the first and second stages is 
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Fig. 10. Accessibility of the electric and pneumatic units at the front end is a noteworthy 
feature 


effected past two non-return valves in 
a passage in the cylinder block and 
head, but in the two-cylinder com- 
pressor used with the new bus, it is 
effected through a non-return valve in 
the piston. The air leaves the com- 
pressor, through the non-return valve 
at A, into the pipe connected at B. 
This pipe takes it to the high-pressure 
regulator 2, which it enters through a 
nozzle C in the oil separator space. 
If the valve D is closed, the air leaves 
through the filter E to the control unit 
3 and the tyre valve 4. Pressure from 
the line between the control unit and 
the gauge 5 is led to the valve F, which 
regulates the maximum pressure. As 
soon as the pressure attains the value 
of 560 to 590 lb/in*, this valve lifts off 


its seat, and the pressure reaches the 
bellows G and opens valve D, thus 
unloading the compressor and dis- 
charging air and condensate from the 
chamber to atmosphere through the 
silencer 6. 

When the pressure drops to 440 to 
470 |b/in*, valve H is forced down by 
its spring. This releases air from 
bellows G to the atmosphere at J, and 
valve D closes. In this condition, the 
compressor charges the bottles by way 
of the control unit 3. This control unit 
incorporates manually-operated bottle 
cut-off valves; it is recommended that 
one bottle is used for normal service, 
while the other is kept fully charged 
as a stand-by. A safety valve K, set 
to blow off at a pressure some 70 Ib/in? 
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Fig. 11. In the four-speed gearbox, oil-actuated multi-plate clutches are incorporated for the selection of the gears 








above maximum pressure, is incor- 
porated, in addition to the non-return 
valve in the control unit. Provision is 
made, at L, for connection to an 
outside source of supply, in case the 
pressure in the bottles becomes unduly 
low. 

The setting of the pressure reducing 
valve 7 for the brakes and auxiliaries 
can be adjusted by means of a small 
hand wheel on the unit, which is also 
provided with a safety valve. Air for 
starting passes through a valve M in 
the control unit 3 and a rotary dis- 
tributor 8, to the non-return valves 9 
in the engine cylinders. If, as in some 
other designs, the compressor is gear- 
driven, the distributor valve is incor- 
porated in it; both the compressor and 
distributor in this case run at half 
engine speed. When the engine is 
running, the rotor floats about 0-5 mm 
away from the housing face. This 
ensures the maintenance of an effective 
oil film between the rotor and its 
casing. However, when the engine is 
stationary and air is admitted to start 
it, the valve is forced against the 
distributor face. 

If a belt-driven compressor is used, 
as in the Zurich bus, the distributor 
valve must be positively driven by the 
engine. In this vehicle, only ten of 
the twelve cylinders are equipped for 
air starting, and the distributor valve 
is made up of two five-line units in 
tandem on a common shaft. To facili- 
tate starting, a vaporizer 10, filled with 
six parts of gas oil and one of ether, 
can also be provided, but although 
this is of some advantage for long- 
distance lorries, it is not normally 
required for city buses. The output 
characteristics and power require- 
ments of the two-cylinder, 305 cm‘ 
compressor running at the top speed 
of 1,000 r.p.m, are shown in Fig. 8. 


Transmission 
A vibration damping coupling with 
a non-linear characteristic is incor- 
porated in the transmission. This non- 
linearity is obtained by an ingenious 
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Fig. 12 


In the ever 


he hand brakes are applied by concentric coil springs, and released by air pressure. 
t of the air pressure being too low, the brakes can be released by pumping oil 


» a small hydraulic cylinder mounted in the end of the pneumatic unit 


combination of leaf springs and rollers, 
the effective radius of load application 
in th oupling varying with the 
torque. From this coupling the drive 
is taken by a cardan shaft to a four- 
speed gearbox of novel design, Fig. 11. 
In the box, there is an oil-operated 
multi-plate clutch for each gear. The 
gears are electrically pre-selected by a 
lever on the left of the driver and then 
engaged by depressing the clutch 
pedal ro ensure silent running, 
helical gears are used. All the shafts 
run in ball bearings. Pressure lubri- 
cation with oil delivery through nozzles 
is emp! d. The overall transmission 
efficien iries between 94 and 96 
per cent, according to which gear is 
cngagea 

The n 


box are its 


iin advantages of this gear- 
suitability for remote 
clutches require neither 
adjustment; rapid gear 
change imple and robust construc- 
tion with resultant simplicity of opera- 
tion and maintenance; and two 
clutch hare the slip action during 
take-up from rest and, consequently, 
clutch wear is low. The gear ratios 
are 3 1, 2-44:1, 1-51:1 and 0-98:1, the 
nding maximum road speeds 
14-35, 22-5 and 34-4 m.p.h.; 
the speed is limited to 8-75 


control; the 
setting nor 


corres] 
being & 
in revel 
m.p.h 
Thi ehicle is unusual in that the 
und gearbox are in the trailer 
they drive the rear axle 
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of the front portion. Therefore, the 
cardan shaft drive from the gearbox to 
the double reduction axle has to pass 
forward under the articulated joint, 
Fig. 16. The first reduction is by a 
conventional spiral bevel gear and the 
second is by spur gears adjacent to the 
wheels at each side, Fig. 13. This 
arrangement gives a low floor level 
since the spiral bevel unit and half 
shafts are lower than the wheel hubs. 
The overall axle ratio is 7-8:1. 


Chassis 


The frames of both portions of the 
vehicle are of welded construction 
throughout. A special universal coup- 
ling is employed between them. The 
tractive effort is transmitted through 
two bushes between each half of the 
vehicle and the turntable; these allow 
an angular displacement of up to 9 deg 
in elevation. To help to support the 
concertina type cover over the passage 
between the front and rear portions of 
the vehicle, a portal frame is mounted 
on a cross member secured to the 
turntable. This cross member is linked 
to the two chassis frames by a con- 
necting rod and a knee-shaped lever. 
It also carries the turntable cover, 
which is diametrically divided, the two 
parts being hinged together to facilitate 
inspection of the air, oil and electric 
lines led through beneath them, as well 
as to accommodate relative motion 
between the front and rear portions 

















Fig. 13. The double-reduction rear ax\ 








s cranked downwards at the centre to reduce floor height 
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Fig. 14. The control for the exhaust brake 
is on the dash, to the right of the steering 
column, and those for the pneumatic 
starter and the hydraulic pump for releasing 
the hand brake are on the left of the driver 


of the vehicle as it runs over road 
irregularities and negotiates changing 
gradients. Particular care has been 
taken to prevent the entry of draught, 
dust or water by providing rubber 
aprons round the outer edges of the 
turntable cover, and dense brush seals 
on the underside of it, Fig. 6. 

For the suspension, semi-elliptic 
springs are used throughout. The 
springs of the driving axle have a non- 
linear characteristic, which is obtained 
by the use of curved slider pads at one 
end. Since the rear portion is a single- 
axle trailer, there is a possibility of 
jack-knifing, particularly when the 
vehicle is being reversed. To minimize 
the danger in the event of jack-knifing 
occurring, a contact that operates a 
buzzer in the driver’s compartment is 
energized should the angle between 
the two portions be reduced below a 
certain value. This warns the driver 
to take corrective action. The mini- 


AUTOMOBILE 
ENGINEER 


mum turning radius, as measured to 
the outer of the two front wheels, is 
32 ft 9in, and as measured to the outer 
corner at the front of the body of the 
forward portion, is 37 ft 6 in. 


On all six wheels, the brakes are air- 
operated, but to prevent the rear part 
from overriding the front, the brakes 
of the rear wheels are applied a frac- 
tion of a second before the others. 
Vehicle speed on downgrades, or when 
slowing down gently prior to coming 
to a stop, is reduced by application of 
the exhaust brake, which is pneumati- 
cally operated. This brake is controlled 
by a lever and an electro-pneumatic 
valve under the right-hand side of the 
steering wheel, Fig. 14. 

The hand brake is applied on the 
driving wheels only. Its operating 
mechanism comprises two cylinders 
containing helical springs which, to 
release the brakes, are compressed by 
an air-operated piston. For parking, 
the brakes are applied by releasing the 
air. If, while the vehicle is parked, the 
air pressure should fall to such level 
that it is impossible to release the 
brakes again pneumatically, the springs 
can be compressed by applying oil 
pressure to small auxiliary pistons 
incorporated in the main cylinder 
units, Fig. 12. The pressure is supplied 
by a manually operated pump in the 
driver’s cab. When applying the 
parking brake, the air brakes on 
the rear wheels are also applied auto- 
matically, again slightly before the 
spring-actuated units. The air for the 
brakes, door control, etc., is taken from 
the high pressure system, as shown in 
Fig. 3. To ensure effective starting 
and braking under all conditions, 
electro-pneumatically operated sanders 
are provided, by means of which sand 
is blown on to the ground in front of 
the driving wheels. Three auxiliary 
low pressure reservoirs are provided 
in addition to the two high pressure 
bottles. 


Bodywork 
Most of the body frame is of alu- 
minium sections bolted to the chassis 


Fig. 15. The conductor's seat is adjacent to 
the turntable 


frame. It is covered with light alloy 
panels so secured as to permit easy 
replacement in case of damage. At 
the front and rear, steel framing and 
panels are employed. The interior 
finish is in light grey up to the cant 
rail and the ceiling panel is white. 
Light brown trim is used on the seats. 

Interior heating is effected by the 
engine coolant. Two Olta air con- 
ditioning units, one for the front and 
the other for the rear portion of the 
vehicle, supply hot air through a duct 
on each side just above floor level. In 
the sides of these ducts there are a 
number of openings through which the 
warm air is discharged into the body. 
Separate heaters are provided in the 
driver’s compartment and under the 
conductor’s seat. They have variable 
speed blowers and are controlled 
directly by the driver and conductor, 

Fresh air for ventilation only is 
taken in through an opening over the 
front destination signs. It is directed 
into a duct immediately under the roof 
of the front portion of the vehicle and 


Fig. 16. The engine is installed at the back of the trailer and drives the rear axle of the front portion of the vehicle 





Fig. 17. A view from the rear portion of the vehicle 
forward to the driver's compartment. Tinted glass is emp 
the partition behind the driver 


is discharged to the interior through 
three openings. These openings can 
also be connected directly to louvres 
immediately above them on the roof 
by means of a three-position, hinged 
flap valve. The three positions are: air 
from front intake, air from roof 
aperture, and shut. Two similar ven- 
tilators are provided in the rear unit. 
Additional ventilation is through 
hinged panels on the windows. These 
can be shut by the passengers but 
opened only by the conductor with a 
special key that also fits the roof 
ventilator flap control. 

A signal pillar divides the wind- 
screen vertically at the centre. It 
carries light signals that indicate: 
dynamo charging, coolant temperature, 
air pressure in the tyres while they are 
being inflated, oil pressure and start 
and stop signals. The signals are given 
by a green light that is switched on by 
passengers or the conductor to indicate 
to the driver that he is required to 
stop; the starting signal is given by the 
conductor switching this light off. To 


Fig. 19. The seats are higher than usual and 
are equipped with footrests 
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ooking 
oyed in 


show the conductor and the pas- 
sengers that a stop signal has been 
given, other green lights are illumin- 
ated simultaneously, one at the con- 
ductor k, two in the front portion 
of the hicle and one in the rear. 

All d are air-operated. The rear 
and centre doors are controlled by the 
condu while the front door is 
operated by the driver. An _ air- 

sliding door is installed 
the driver’s platform and the 

It is to 
passengers 


operate 
betwee! 
rest of the vehicle, Fig. 17 
driver from 

during rush-hour traffic. This door, 
with the two front partition 
fitted with dark blue glass, 
driver’s task easier at 


isolate tne 


together 
windows, i 
to make th¢ 
night 

A total of 43 seats can be installed, 
but to provide more standing room 
this r has been reduced to 30, 
Figs. 2, 17 and 18. The seats are 
higher than usual and are equipped 
with foot rests, Fig. 19. This arrange- 
ment has been adopted primarily for 
elderly passengers: leaving these seats 
is easy because the passengers do not 
have to lift themselves as they do 
when leaving the lower, more conven- 
tional types of seat. A single bolt, 
which can be reached with a box 
spanner after removing the seat 
cushion, is employed to anchor the 
seat to the floor. 

The conductor sits near the rear 
entrance door, Fig. 15. He has a small 
table for tickets and a switchboard on 
which are the door control and signal 
switches. So that he has a clear view 
of the centre door, two seats are 
installed on the turntable section 
adjacent to the conductor’s station; this 
prevents obstruction of the conductor’s 
line of vision by standing passengers. 
The vehicle is equipped with six loud- 
speakers mounted under the roof. 
They are used for announcements by 
the driver or the conductor, who are 
each provided with a microphone; the 
loudspeakers are switched in by a foot 
switch. Two more loudspeakers are 
mounted outside at the side of the 
front destination sign so that the crew 
inform the passengers waiting at 
the route and destination of 


numb 


can 
stops as t 
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Fig. 18. The rear portion is shorter than the front one and a 
greater proportion of the space in it is for standing passengers so 
that loading can be effected rapidly 


the vehicle. These are not used after 
eight o’clock in the evening lest they 
disturb local residents. 


Electrical equipment 

The electrical circuit is of consider- 
able interest. Because the relatively 
high power demand of 2 kW could not 
be met by available D.C. generators, 
an A.C. unit is employed. It is belt- 
driven from the transmission shaft. 
The generator charges two 150 amp-hr 
batteries; a Selenium rectifier and 
regulator is incorporated in the circuit. 
Interior lighting is by ten fluorescent 
lamps in a 220 volt, A.C. circuit, sup- 
plied by two motor generators, each 
feeding five lights. Seven of the 
lighting units are in the front portion 
and the remainder are at the rear. 
The flashing direction indicators are 
arranged in pairs one above the other 
in a common housing. There are three 
pairs on each side, one at each end 
and one in the middle. To ensure 
reliable operation they are controlled 
by a 90W motor-driven switch. The 
upper and lower bulbs of each unit are 
switched on and off alternately. This 
arrangement has been found to be 
most effective. 


RECORD CAMERA 


HE Fairchild Oscillo-record camera 

is now available through the sole 
British agents, Polarizers (U.K.) Ltd., 
186 Acton Lane, London, N.W.10, for 
recording cathode ray oscilloscope 
images. This camera, the first to be 
designed specifically for the purpose, 
extends the usefulness of the oscillo- 
scope. It produces photographic re- 
cords of high-speed transients, stationary 
patterns of periodically returning 
phenomena, or any type of phenomena 
that can be put on a cathode ray 
oscilloscope. It affords a satisfactory 
method of studying non-recurring 
phenomena which occur either too 
rapidly to permit adequate study, or 
too slowly to give continuity. Combina- 
tions of very slow-speed phenomena 
with occasional high-speed transients 
can also be readily studied. 
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STROKE: BORE RATIO 


The Influence of Stroke:Bore Ratio on Crank Pin Bearing Loads 


gated the subject of stroke : bore 

ratio, with particular attention to 
relative crank pin bearing loads in 
long- and short-stroke engines with 
equal piston displacements.* The 
analysis, which was carried out with 
the aid of polar force diagrams, indi- 
cated that at any specified r.p.m. the 
mean bearing load resulting from the 
combined effect of inertia, gas pressure, 
and centrifugal forces throughout the 
cycle was lower in the short-stroke 
engine at high speeds, because the 
shorter crank radius results in a lower 
centrifugal load. 

Certain assumptions were made in 
this theoretical study, one being that 
the inertia force in the long- and 
short-stroke forms would be the same 
for corresponding crank positions be- 
cause the larger diameter, heavier 
piston of the short-stroke engine would 
move at a lower piston speed. Because 
few short-stroke engines were in 
existence at that time, satisfactory 


Gens years ago the author investi- 


information as to how the weights of 


short-stroke engine pistons compare 
with those of long-stroke engines in 
actual practice was not then available. 


It is believed that a reconsideration of 


the whole subject in the light of modern 
design trends will be of interest, 
especially in view of the recent move- 
ment towards the use of very short- 
stroke engines. 

The polar diagrams presented in 
Figs. 1 and 2 show the forces acting 
on the crank pin bearings of two 
engines with cylinders of approximately 
the same piston displacement, but 
with stroke-bore ratios of 1:58 to | 
and 0-88 to 1, respectively. The 
operating speed is 4,000 r.p.m. These 
engines, which are designated respec- 
tively as Engine No. 1 and Engine 
No. 14, while in a sense hypothetical, 
are based on the dimensions of actual 
automobile engines of present-day 
design with respect to cylinder bore 
and stroke, weight of reciprocating 
parts, and ratio of connecting rod length 
to crank radius—Table VI gives the 
dimensions of other modern or fairly 
recently designed engines dealt with 
in the same way. Since only one 
cylinder and the load on its crank pin 
bearing are being considered, it makes 
no difference whether one engine is a 
six, for example, and the other a 
V-eight, as is the case with Engines 
No. | and No. 14. The force diagrams 
are shown for single vertical cylinders 
in both cases. 

For the compression and expansion 
strokes, the gas pressures are assumed 
to be the same for all engines discussed 


* “Analyzing the stion of Stroke-Bore Ratio,” 
Automotive Industries, Nov. 20, 1919 


Edward G. Ingram 


in this article. They are for a cylinder 
with 7-5 to 1 compression ratio, and 
are given at 30-degree crank intervals 
for full throttle operation at peak speed. 
These pressures were not obtained from 
an indicator diagram, but were supplied 
to the writer through the courtesy of 
P. M. Heldt. 

The figures were calculated from the 
b.m.e.p. that is estimated to be typical 
for engines with a 7:5 to 1 compression 
ratio. On the expansion stroke, a 
peak pressure of approximately 600 
lb/in? is reached at about 18 deg past 
top dead centre. Because the influence 
of this peak pressure on the crank pin 
bearing ioad is important to the investi- 
gation, it has been necessary to include 
an extra crank position, point 13A, in 
the force diagrams. 

The crank pin is affected by the ac- 
tion and reaction of three forces: the 
gas pressure, E, acting on the piston 
head; the inertia force, I, due to the 
reciprocating masses, which include 


Fig. 1, left 


Fig. 2, right 


Polar diagram of forces acting on the crank 
pin bearing of a long-stroke engine, stroke:bore ratio 
1-58 :1 


Forces acting on the crank pin bearing of a 
short-stroke engine, stroke: bore ratio 0-88:1 


the piston and upper part of the con- 
necting rod; and the centrifugal force, 
C, due to the lower part of the con- 
necting rod and its bushing, which may 
be considered as rotating weight. 

In comparing long- and short-stroke 
cylinders of the same piston displace- 
ment, force E at any point in the 
stroke will always be greater in the 
short-stroke cylinder, the amount being 
directly proportional to the area of 
the piston. 

The formula 
inertia force is 


for determining the 


I -0:0000142WSN® (cos A+ " cos 2A) 
where W is the weight of the recipro- 
cating parts in pounds; S is the length 
of the stroke in inches; N is the number 
of revolutions per minute; A is the 
crank angle in degrees; r is the crank 
radius in inches; and L is the length of 
the connecting rod in inches. The 
expression in the parentheses is termed 
the inertia factor, and its value for 
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LONG-STROKE ENGINE 


H Cy 


Inlet Stroke 
0 1077 
177 933 
11] + 538 
104 0 
+ 200 538 
+127 933 


Compression Stroke 


1 


Crank 
position, 
deg. 


0 
40 
60 
90 
120 
150 


180 
210 
240 
270 
300 
$30 


360 
478 
390 
420 
450 
480 
510 


540 
570 
600 
6 
660 
690 


E, gas pressure 
I, Inertia force 
H, horizontal component or (E | I 
connecting rod angle to vert 
T, resultant 


0 1077 
128 933 
209 538 
129 0 
+53 + 538 
+76 + 933 


Expansion Stroke 
] 0 1077 
+- 248 1024 
277 933 
259 538 
+ 333 0 
+ 334 538 
127 938 


Exhaust Stroke 
0 1077 
127 933 
200 538 
104 0 
111 538 
177 933 


SHORT-STROKE ENGINE 


Inlet Stroke 
0 
144 
94 
79 
161 
) 106 


Compression Stroke 
”) 0 


19 108 
174 

113 

15 

: 6 


Expansion Stroke 
5 0 

409 

474 

409 

387 

345 

161 


Exhaust Stroke 
) 0 
106 
161 
79 
94 
144 


AuGustT 1955 





0 
207 
335 
581 


| 671 


581 
335 


0 
335 
581 
671 
581 
335 





+- 1655 
+-730 
286 
1016 
1370 


1461 
1381 
1067 
410 
+ 400 
}-623 


2351 
4301 
2941 
1386 
1400 
1790 
1775 


461 
1370 
1016 

286 
+730 

+- 1655 


0 
+616 
+ 809 
+990 

+ 1058 
+ 926 
+496 


0 
441 
742 
750 
487 
19] 


2034 
1662 
890 
802 
1260 
1440 


1461 
1450 
1300 
887 
695 
700 


2351 
4345 
3075 
1712 
1765 
2025 
2250 


1461 
1440 
1260 
802 
890 
1662 


Cy, vertical component of centrifugal force 
Ch, horizontal component of centrifugal force. 
Cy, total for vertical components. 

H-| Cp, total for horizontal components. 


(E 


load on crank pin (approximate), 
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, 
different values of 7 and crank angle 


may be obtained from published tables. 

In the engines discussed, the reci- 
procating weight is taken to be the 
weight of the piston plus one-third 
the weight connecting rod, rather 
than the weight of piston plus 
the weight of the upper one- 
third of the rod length. 
Although the rod is, of course, 
somewhat larger and heavier at 
the lower end, this arbitrary 
division of weight is considered 
a fair approximation for two 
reasons: first, because the weight 
of the piston rings is not included, and 
secondly, because some designers con- 
sider the upper one-half of the rod 
length as reciprocating weight. 

The formula for determining the 
centrifugal force is 

C=0-00034wRN? 
where w is the weight of the rotating 
mass in pounds; R is the crank radius in 
feet; and N is the revolutions per 
minute. The rotating mass is here 
assumed to be two-thirds the weight 
of the connecting rod. In this analysis, 
vertical force components are positive 
when acting upward, negative when 
acting downward. Horizontal force 
components are positive when acting 
to right, negative when acting to left. 
As viewed, the engines turn clockwise. 

The direction of the centrifugal force 
is in phase with the crank pin, and 
therefore represented in the diagram by 
a concentric circle for one revolution. 
Two congruent circles constitute a 
cycle. The zigzag curve represents the 
force resulting from gas pressure, the 
inertia of the reciprocating parts, and 
the angularity of the connecting rod. 
It can be seen that the approximate 
total load on the crank pin and its 
bearing for the different crank 
positions—the outer of the 
curves—is found by combining 
graphically the forces of the 
zigzag curve with those repre- 
sented by the circle. Details of 
the calculations are given in 
Tables I and II. 

Examination of the resultant 
curves reveals that, except dur- 
ing the expansion stroke, crank- 
pin bearing loads are lower in 
the short-stroke engine. In 
fact, the mean bearing load for 
25 crank positions tabulated is 
approximately 5:7 per cent 
lower in the short-stroke form. 
If point 13A had been omitted 
in both engines, the mean 
bearing load would have been 
12:1 per cent lower. 

A knowledge of the maximum 
force that occurs during the 
cycle is important when determining 
stresses and deciding on bearing dimen- 
sions. Early automobile engine 
designers used the maximum expansion 
force for this purpose. But it was soon 
found that with the long-stroke engines 
then in general use the force resulting 
from the inertia of the reciprocating 
parts combined with centrifugal action 
at top dead centre of the induction 


Engine 


AUTOMOBILE 
ENGINEER 


stroke was greater. 

The recent introduction of very 
short-stroke engines has changed the 
situation. Table II and the polar 
diagram for short-stroke engine No. 14 
show that the total crank pin bearing 
load at top dead centre of the induction 


TABLE IV. 


2439 
2609 
2696 


stroke is 2,034 lb, while at 18 deg past 
top centre of the expansion stroke it is 
4,345 lb, or more than twice as great. 
This is the reverse of the situation with 
the long-stroke engine No. 1. Table I 
shows that the crank pin bearing load 
at top dead centre of the induction 
stroke is 2,644 lb, as against 1,869 lb 
at 18 deg past top dead centre of the 
expansion stroke. Because the fore- 
going figures only cover two engines, 
more convincing evidence is found in 
Table III, which gives the crank pin 
bearing loads at top dead centre of 
the induction stroke and at 18 deg 
past top dead centre of the expansion 
stroke for twelve engines, of recent 
or fairly recent design, with stroke:bore 
ratios ranging from 1-°58:1 to 0-80:1, 
computed on the basis of the same gas 
pressures and an operating speed of 
4,000 r.p.m. 

It can be seen that in the engines 
with stroke:bore ratios between 1°58:1 
and 1-25:1 the crank pin bearing load 
at top dead centre of the induction 
stroke is higher than at 18 deg past 
top dead centre of the expansion stroke, 
but that the reverse is true for engines 
with stroke:bore ratios from 0°95:1 to 


TABLE Ill. 


Crank pin 
bearing 
load at 
T.D.C. 

inlet 
stroke 


Stroke : 
bore ratio 


2644 
3352 
3896 
3379 
3488 
3409 
2922 
2527 
2776 
2034 
2401 
2145 


0°80:1. The crank pin bearing load 
for the engine with the lowest stroke: 
bore ratio is more than 2} times as 
great as the load at top dead centre of 
inlet stroke. 

In general, lowering the stroke:bore 
ratio of a long-stroke engine, within 
certain limits, tends to decrease the 
relatively high crank pin bearing load 
at the top dead centre of the inlet 


Crank pin 
bearing 
load at 18 
deg past j 
T.D.C. wi 

expansion 
stroke 
1869 
1970 
2068 
1940 
2422 
2684 
3469 
3890 
4200 
4345 
3980 
5591 


stroke and increase the relatively low 
load at 18 deg past top dead centre of 
the expansion stroke. Conversely, 
increasing the stroke:bore ratio of a 
short-stroke engine, within certain 
limits, tends to increase the relatively 
low bearing load at top dead centre of 
the inlet stroke and decrease 
the relatively high load at 
18 deg past top dead centre 
of the expansion _ stroke, 
This being the case, it should 
be possible to find a stroke: 
bore ratio for a_ particular 
engine which would make the 
loads for both points about 
equal, and thus reduce the maximum 
load occurring during the cycle. 
But to do this it is necessary to know 
how the weight of the reciprocating 
parts of a particular engine vary with 
the stroke:bore ratio. 

In the author’s original article, in 
which an actual long-stroke engine was 
compared with a hypothetical short- 
stroke unit of the same piston dis- 
placement, it was assumed, as already 
mentioned, that because the larger 
diameter, heavier piston of the short- 
stroke engine moved at a lower piston 
speed for a given r.p.m., the inertia 
force at corresponding crank positions 
would be the same as in the long stroke 
engine. This matter will now be 
considered further. 

With cylinders of the same piston 
displacement and with the ratio of 
connecting rod length:crank radius 
the same, if the inertia force is to be 
equal to that of a given long-stroke 
engine at equal r.p.m., and correspond- 
ing crank angles, the reciprocating 
weight, W,, of a short-stroke engine is 
given by W, 2 W, 

In this equation S, is the stroke of the 
long-stroke engine, S,, the 
stroke of the short-stroke en- 
gine, and W, is the reciprocating 
weight of the long-stroke engine. 
The equation 
d W.-W , 100 

gives the deviation, d, in per 
cent, of the actual reciprocating 
weight of the short-stroke en- 
gine, W,, from the theoretical 
weight, W,, required to make 
the inertia force at correspond- 
ing crank positions the same 
as in the long-stroke engine. 
Positive deviations mean the 
inertia force in the short-stroke 
engine is higher than in the 
long-stroke engine, negative 
deviations lower 

Table V contains reciprocating 
weight comparisons, based on 
the above formula, for auto- 
mobile engines of recent or fairly 
recent design. It covers pairs of engines 
with cylinders having different stroke 
bore ratios but about the same piston 
displacement for each particular pair. 

The assumption that the rod:crank- 
radius ratio is the same is not quite 
true for the engines listed, for the 
ratio varies from about 34:1 to 4:1, but 
the error is not large enough seriously 
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TABLE V. 


Piston 
Stroke: displace- Ww; 
bore ratio ment of one 
cylinder 








Comparison No. 1 
29-9 19-38 
29-9 


Comparison No. 2 
319 19°28 


No. 320 


Comparison No. 3 
No. 33°6 18:10 
No. 33-0 


Comparison No. 4 
No. 33°6 18°10 


No. 32-0 


Comparison No. 5 
No. 363 26°37 


No. 34°5 


Comparison No. 6 
No, 2 38-3 25°30 


No. 39-6 


Comparison No. 7 
No. 38-4 25°30 


No. 47 ‘1 


Comparison No. 8 
No 5 40:0 30-00 


No. 40:2 


Comparison No. 9 
No. 40-0 30-00 
No. ' 40°5 


Comparison No. 10 


No. 7 ’ 42:0 29°01 
No, I! ‘92 39-6 36°26 31-85 12:2 


W;, is the reciprocating weight of short-stroke engine required to give inertia 
Ws t 


x 100 
W, 


W; is the reciprocating weight of long-stroke engine, oz 


force equal to that of long-stroke engine, 0z. W, is the actual reciprocating weight of short-stroke engine, oz. 


is the deviation from the reciprocating weight for equa! inertia force, per cent. 


TABLE Vi, 


Stroke : Piston displace- Bore and Piston weight, Connecting rod Connecting rod 
bore ratio ment of one stroke, in Ib weight, oz length, in. 
Cylinder 








@ 
ame 


24:05 
27:90 
32°40 
31:10 
18-84 
36°20 
27°10 
18°84 
29°63 
22°80 
28:36 
29-54 
24:06 
22:16 
24°05 
22°16 


33-6 
38:4 
44:1 
363 
31-9 
40:0 
42:1 
29:9 
371 
44-5 
39-6 
40°5 
29-9 
33-0 
32-0 
40:2 
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to affect the comparisons. As a matter 
of fact, when there is a difference in 
the rod:crank-radius ratio there is no 
single reciprocating weight for the 
short-stroke engine, which will give the 
same inertia forces as that of the long- 
stroke example for corresponding crank 
angles throughout the cycle. This is 
because the weight depends on the 
ratio of the inertia factors for the two 
engines, and this varies slightly for 
different crank positions. 

It can be seen from the comparisons 
in Table V that the reciprocating 
weights of short-stroke engines deviate 
both ways from the value W,, but 
that the negative deviations pre- 
dominate. That is, in most of the 
short-stroke engines shown, the inertia 
forces are lower than in the long-stroke 
units with which they are compared. 
It must be remembered, however, 
that the short-stroke engines listed are 
the latest engineering developments, 
while, with one exception, the long- 
stroke ones are of somewhat earlier 
design. In accordance with current 
design practice, the pistons of the long- 
stroke engines might be a little lighter. 

Returning to the idea of reducing 
the peak bearing load of a particular 
engine by changing the stroke:bore 
ratio, and in view of the foregoing 
paragraph, it probably will not be too 
far from the truth to assume that the 
inertia force will remain the same for 
different stroke:bore ratios. If the 
ratio of rod-length:crank-radius re- 
mains the same, the length of the rod 
will vary slightly with changes in the 
stroke:bore ratio. Let it be assumed 
that the weight of the lower part of the 
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rod, which is rotating weight, will 
vary directly with the length. With 
these assumptions, it is possible to 
obtain, by a few trials, the changes in 
stroke:bore ratio of a given engine that 
will provide approximately equal crank 
pin bearing loads at top dead centre of 
the induction stroke and at 18 deg past 
top dead centre of the expansion 
stroke. 

Considering engine No. 1, for 
example, it will be found that a change 
from a stroke:bore ratio of 1°58:1 to a 
ratio of 1-35:1 will make the crank pin 
bearing loads at these points in the 
cycle about 2,440 lb, Table IV, which 
is not much under the maximum of 
2,644 lb. But increasing the stroke:bore 
ratio of engine No. 14 from 0-88:1 
to 1:40:1 reduces the maximum load 
about 1,700 lb. The stroke:bore ratios 
of these two hypothetical engines, 
which are designated as No. 1X and 
No. 14X, are higher than might be 
expected in view of the comparisons 
in Table V. The reason is that engines 
No, | and No. 14, from which they were 
derived, have very light reciprocating 
parts. Engine No. 15, with a stroke: 
bore ratio of 0-86:1, has relatively 
heavy reciprocating parts. Changing 
to a stroke:bore ratio of 1:11:1 will 
reduce the maximum crank pin bearing 
load from 3,980 lb to 2,700 lb, engine 
No. 15X, Table IV. Heavy recipro- 
cating parts actually reduce the bearing 
load during the first part of the 
expansion stroke because the inertia 
and gas forces are opposed. 

It should not be assumed that the 
foregoing method is offered as a means 
of determining the ideal stroke:bore 





ratio for an engine, for there are other 
considerations besides reducing maxi- 
mum bearing load. Crankshaft rigidity 
is essential for the satisfactory perform- 
ance of the modern high-speed, high 
compression engine, and the fact that 
the short-stroke type of construction 
results in a more rigid crankshaft is 
one of the chief reasons for the trend 
towards very short stroke engines. 
Stroke: bore ratios in the neighbourhood 
of unity make possible an overlap of 
journal and crank pin cross sections. 
This strengthens highly stressed por- 
tions of the shaft and tends to prevent 
concentration of stresses in the crank 
arms. The increased torsional stiffness 
of the shaft may raise the speed at 
which periodic vibration occurs to a 
level above the speed range of the 
engine. Also, the short-stroke engine, 
with its short crank throws and compact 
crankcase, is fundamentally lighter. 
The short-stroke type of construction 
is well suited for high-speed engines, 
but there are no grounds for the idea 
that there is an inherent tendency for 
the short-stroke engine to develop 
maximum power at higher r.p.m. than 
the long-stroke type of unit. Ignoring 
small variations due, for example, to 
variation in mechanical efficiency, it 
can be assumed that an engine tends 
to run as fast as the size of its valves 
permit, regardless of the stroke:bore 
ratio used. This is, of course, provided 
there is no greater outside restriction to 
gas flow. But the higher the stroke: 
bore ratio, the higher will be the piston 
speed, because the small diameter 
piston moves further to displace the 
same volume of gas in a unit of time. 


DYNAMIC BALANCING MACHINE 


ANEW dynamic balancing machine, 
type 1252, has recently been deve- 
loped by Dawe Instruments Ltd., 99 
Uxbridge Road, London, W.5, for 
components up to 100lb in weight. 
Essentially, the new machine works on 
the same principles as the established 
smaller 1250 machine. The component 
is rotated by a built-in three-phase 
synchronous electric motor through a 
flat woven belt. When the component 
is being rotated, any unbalance will 
cause vibration in the supporting struc- 
ture. This vibration is detected by two 
moving-coil pick-ups, and alternating 
voltages are generated which are pro- 
portional to the magnitude of vibration 
at the points contacted by the pick-ups. 

From a knowledge of the geometry 
of the machine, it is possible to develop 
simple relationships between the two 
vibration readings; they indicate the 
out-of-balance in any two desired 
planes. Electrical mixing circuits are 
provided to solve the relationships 
automatically so that the desired result 
is indicated without need for calcula- 
tion. The mixing networks also ensure 
that the corrections made in one plane 
do not affect the readings for the other. 


At the same time as the amount of 


unbalance is read off, the angular 
position of unbalance is indicated by a 
pointer on a numbered scale on the 
rotor. This scale can be formed either 
by permanent markings on the rotor 
or by a piece of numbered adhesive 
tape stuck in position for the test. 
In either case, a stroboscope is triggered 
by the vibration pick-ups at the point 
of greatest vibration, so that the scale 
is “frozen” at this point. In _ this 
way, the machine, and not the operator, 
selects the exact position, and does so 
in completely unambiguous terms. 
The stroboscopic image will indicate 
either a “heavy” or “light” position 
where material must be subtracted or 
added to attain balance. To prevent 
external vibration from affecting the 
results, the balancing machine is 
resiliently mounted. 

The high selectivity of the amplifier, 
tuned to the running speed, attenuates 
external vibrations and noise, and 
gives a steady indication even at the 
smallest detectable unbalance. In 
addition, the assembly of pick-ups 
flexibly mounted on flat springs, forms 
a low-pass filter which effectively 


eliminates any vibrations that may 
exist in the framework at frequencies 
corresponding to the balancing speed. 

A very high order of accuracy is 
maintained independent of mains volt- 
age and frequency variations, and 
normal ageing of the valves and other 
electronic components. Negative feed- 
back and stabilised power supplies 
keep the amplifier gain constant, and 
an automatic tuning circuit is incor- 
porated for the filter. Thus, once the 
amplifier has been initially tuned to 
the balancing speed, it will remain in 
tune to provide accurate indications 
even though the speed varies owing to 
changes in the mains supply frequency. 

The sensitivity of the machine may 
be pre-set to give the shortest possible 
balancing time compatible with the 
accuracy required. Very rapid balancing 
can be achieved for ordinary com- 
mercial work; slightly longer is neces- 
sary for the highest possible degree of 
balancing. An efficient electro-magnetic 
brake helps to keep balancing time to 
a minimum. On this machine ¢ 100 Ib 
rotor can be balanced to 0-0064 in oz. 
or to an out-of-balance force of only 
just over 1/6 oz at 1,000 r.p.m. 
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The Valve Gear and Gas Flow in 
High Speed Internal Combus- 
tion Engines. (Die Steuerung 
des Gaswechsels in Schnellau- 
fenden). 


By W 
BERLIN; 


D, Bensinger. 
SPRINGER-VERLAG, GERMANY 

1955. 69, 93 pp., Price 12 DM. 

This book is the sixteenth in a series 
of works on design, written by practising 
engineers, for designers, students and 
young engineers. It is by a senior 
engineer of the Daimler-Benz Company. 
The author begins with fundamental 
considerations of valve timing, and torsion 
stresses imposed on camshafts. He then 
deals with the basic types of valve 
arrangements, illustrating his work with 
representative engines such as_ the 
Daimler-Benz 170V, Rover 60, BMW 
501, Deutz F8L614, Buick VB, 
Armstrong-Siddeley Sapphire, etc. 
These engines are critically examined 
with regard to the valve layout. Over- 
head camshaft arrangements are reviewed 
against the background of the BMW 
nine-cylinder radial and Daimler-Benz 
603 aircraft engines, the Daimler-Benz 
3 litre racing engine, as well as the Singer 
SM 1500 and Jaguar XK 120 units 
This section occupies 26 pages. 

In the next 20 pages, the author deals 
in considerable detail with the design of 
cam profiles. The relevant equations 
concerning lift, velocity and acceleration 
are given for a considerable number of 
profiles, and the method of parameter 
determination and cam layout is illus 
trated by examples. Particular attention 
is devoted to the layout of cam profiles 
for the elimination of shock; here again, 
the relevant determinations are illustrated 
by an example worked out in detail by the 
method developed by Kurz. 

The design and stressing 
springs is discussed in some 13 pages 
In this section, spring surge and the 
resultant stresses could profitably be 
dealt with in greater detail, and some 
examples of anti-surge layouts adopted by 
different designers would be appropriate. 
Valve material, valve rotation and valve 
seats are considered next. This is followed 
by a discussion of camshaft stress con- 
siderations and the layout of camshaft 
drives with particular reference to chain 
drives. ‘The remaining 33 pages of the 
book are devoted to porting, and rotary 
as well as sleeve valves. In the section 
on porting, two-stroke engines, including 
the Junkers opposed piston diesel engine 
for aircraft, and the Stdwerke poppet 
exhaust valve engine are discussed. 
Sleeve-valve arrangements are critically 
examined with reference to the Knight 
and Burt-McCollum designs, as 
exemplified by the Bristol and Napier 
engines. It is of interest to note that for 
a number of reasons, the principal of 
which is mechanical complication, the 
author does not favour the sleeve-valve 
layout in either form. ‘The book is con- 
cluded by a section on rotary valves. In 
this section the author deals with the 
Bristol swash-plate engine, the Sachsen- 
berg-Sklenar engine, the Cross rotary 
valve and the Aspin arrangement, and 
dise type valves as developed by him, in 
conjunction with F. Wankel at the 
German Aeronautical Experimental 
Establishment. 


of valve 


This is a most useful book and the 
author has produced a clear, authoritative, 
unambiguous work on the design of 
valve geat It will be welcomed by 
designers and users. As a point of 
criticism we feel that future editions of 
this excellent book would benefit by the 
inclusion of a chapter on rocker arm 
stress determination, an aspect sometimes 
overlooked in design. 


Investigation Concerning Down- 
hill Brakes For Heavy Road 
Vehicles (Untersuchung tiber 
die Talfahrtbremsen Schwerer 
Strassenfahrzeuge). 

By Wilhelm Endres, Dr.Ing., Professor 
and Head of the Inst. for I.C. Engines 
and Vehicles at the Tech. Highschool, 

_ Munich 

DUSSELDORI DEUTSCHER 
VERLAC G.m.b.H., 1955, 84 
36 pt 37__—s illustrations, 5 
Price 14DM 
This is the latest (No. 86) of a series of 

monographs dealing with research into 
various aspects of road vehicle design and 
performance, sponsored by the German 
Ministry of Transport, carried out mainly 
at universities and published by the 
Society of Engineers (V.D.I.). The sub- 
jects dealt with are of topical interest and 
the result of the investigations are 
usually presented in a form of direct use 
to designers and operators; this mono- 
graph i o exception 

Since with ever increasing loads and 

speeds the problem of braking heavy 

buses and lorries down long grades has 

become one of considerable importance, a 

thorough and authoritative treatise deal- 

ing with brakes other than conventional 
brakes applied directly to the wheels is 
rather overdue. Preliminary tests carried 
out by F.V.R.D.E. of the Ministry of 
Supply on heavy lorries show that the use 
of exhaust brakes appreciably improves 
the performance over hilly routes and 
reduces brake lining wear to about one- 
half, as compared with the one-third of 
the original values reported by a number 
of Swiss operators. Subsequently, exhaust 
brakes were introduced by bus operators 
in Well vhilst elsewhere the replace- 
ment of trolley buses by buses drew 
attention to the substantial benefits 
derived rheostatic or regenerative 
braking as far as brake lining is con- 
cerned, and this again prompted the 
desire for exhaust braking down grades. 

Although articles and papers dealing with 

various aspects of exhaust braking were 

published from time to time, both in this 
country and abroad, no thorough treatise 

i to this important subject; the 

mograph closes the gap existing 

theoretical evaluation and 
and the practical application 
and some other shaft 
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At the outset the author considers the 
reasons for using brakes other than con- 
ventional wheel units and points out that 
idvantages their use permits 
of mean speed of lorries and 
long grades of up to 15 to 
Indirect brakes, it is pointed 
out, have been adopted to complement 
wheel units in order to meet the con- 
ditions arising from heavier weights and 
higher speeds, but it is stressed that 
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improvements in wheel brakes may 
reduce the present importance of indirect 
(exhaust, etc.) brakes. The scope and 
limitations of indirect brakes are dealt 
with next on the basis of theoretical con- 
siderations, the results being presented in 
the form of graphs clearly showing the 
limits of safe operation in terms of grade 
versus the number of braked wheels and 
coefficient of wheel to road adhesion vp. 
The author concludes that for »=0-2 the 
limiting grade will be 1 in 7-15 to 6-25 for 
single buses and lorries, 16-0 to 12-5 for 
lorries with trailers, and 1 in 25 for empty 
lorries with laden trailers. 

Indirect brakes are divided into those 
applied in front of or behind the trans- 
mission. The former, represented by the 
action of the engine acting as a com- 
pressor, are considered next in consider- 
able detail. To start with, the author 
deals with the principles of exhaust 
braking as applied to four-stroke engines 
and, in addition to modern exhaust brake 
valves of Haller and Z.F.-Oetiker design, 
considers earlier attempts to ensure brak- 
ing action by the provision of additional 
cams on the camshafts. 

The results of tests carried out on 
petrol and C.I. engines to determine 
b.m.e.p. developed as compressors are 
reviewed, and the more recent results due 
to Eiseler, Steyr and the T.H. Munich 
are of particular interest. These are 
followed by examples, worked out in 
detail, of exhaust brake effectiveness in 
terms of speed versus grade for buses and 
lorries pulling trailers. The use of two- 
stroke engines for exhaust braking is also 
analysed in some detail. A study of the 
relevant chapters is of particular interest 
in view of the growing popularity of these 
engines. Because of the obvious impor- 
tance of the interaction between the 
normal type of multi-speed transmission 
and the engine used as a brake down 
grades, and the possible necessity of 
changing gears, this aspect of operation 
is considered in some detail. In this 
connection the author stresses two major 
points, namely, that the exhaust brake 
should not be considered as a second 
(alternative) brake as far as vehicle main- 
tenance is concerned, and that under no 
circumstances should it be possible to 
stall the engine owing to. closed 
exhaust at the moment when it is to be 
accelerated to change gears. 

Brakes provided between transmission 
and back axle are considered next. In 
this section the author deals with the 
design and performance of the Telma 
eddy current brake and the Westral (a 
Westinghouse product) water-cooled disc 
brake, both types being applied to the 
cardan shaft. 

The author has succeeded with a mini- 
mum of mathematics to present the most 
thorough and rigorous analysis of exhaust 
braking yet published, and the presenta- 
tion is clear and lucid and remarkably 
concise. Altogether, this is a most 
interesting and useful publication on a 
timely and important subject, and its 
careful study can be thoroughly recom- 
mended to every designer and operator 
of commercial vehicles. The monograph 
is produced to the high standards we 
come to expect from the publishers, the 
drawings and graphs being particularly 
clear and self-explanatory, so that the 
publication can be studied with profit 
even by those not familiar with German. 
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CITROEN HYDRO-PNEUMATIC 
SUSPENSION 


A System that Automatically Adjusts Itself to Suit the Load 


matic suspension employed in the 

current version of the Citroén 
Six saloon completely eliminates two 
common causes of passenger fatigue; 
they are fore-and-aft pitching on 
undulating roads and mechanical vibra- 
tion. The new suspension is also 
adaptable for use as a jack to raise and 
lower the vehicle for changing the rear 
wheels. A manual control for this is 
inside the boot. 

Work on the development of the new 
system has been in progress for some 
years. It included running the vehicle 
on roads in which there were 6 in deep 
pot-holes and on which were scattered 
stones the size of building bricks. The 
manufacturers state that, despite the 
flexibility of the system, the high-speed 
road holding qualities associated with 
the Citroén Six equipped with the 
conventional type of suspension have 
not been impaired. 


T: is claimed that the hydro-pneu- 


General arrangement 

The general arrangement of the new 
suspension system is as follows. At 
the front, the torsion bar arrangement 
used hitherto, on the conventionally 
sprung car, is but little changed. The 
length of the torsion bars has been 
altered and the rate reduced slightly. 
In addition, an anti-roll bar, connected 
to the lower arms of the transverse 
wishbones by drop links, has been 
installed. 

At the rear, the suspension system 
is mounted on a frame extending 


rearwards from the body sills, Figs. 2, 


Fig. 1. 


mel ITIL 


The pump and hydraulic accumulator are mounted on the engine and the reservoir 


for the hydraulic fluid is on the dash 


3 and 10. This frame is based on a 
steel tubular cross member bolted to 
the sills by means of attachment plates 
welded on its ends. The bolts through 
each attachment plate are widely spaced 
to react the couple due to the overhang 
of the frame to the rear of this tube. 
Two rearward extending, box-section, 
longitudinal side-members are welded 
to the tube, one near each end, and 
another large diameter steel tube is 
welded between their rear ends. 

A trailing link suspension layout has 
been adopted. The link on each side is 
of bell crank form with one arm shorter 
than the other and extending down- 
wards, This arm carries the bump and 


Fig. 2. The hydraulic spring units are pivot mounted on the ends of a frame cross tube and 
their lower ends are connected to the bump-stop arms of the trailing links of the suspension 
system 


rebound rubbers, the movement of 
which is limited by stops on the 
trailing member of the frame. The 
longer arm forms the trailing link and 
carries the stub axle. The pivot pin 
is at the junction between the two arms 
and is carried in a bearing in the trailing 
member of the frame. ‘To its inner end 
is attached a rectangular block, which is 
in two pieces. The pieces are clamped 
one on each side of the swaged rect- 
angular section end of an anti-roll bar, 
which thus connects the pivots of the 
two trailing arms. 

The spring is formed by a hydro- 
pneumatic jack on the outer end of 
which is screwed a sphere that contains 
the gas under compression and the 
damper fluid. The cylinder is pivot- 
mounted near the end of the trailing 
member of the frame, while the piston 
rod is attached to the lower end of the 
bump stop lever. Thus, as the wheel 
rises and falls, the hydro-pneumatic 
jack is compressed and extended 
between the bump stop arm and the 
trailing frame structure. 


Hydro-pneumatic system 

Hydraulic pressure is supplied by a 
pump mounted on the front of the 
cylinder block and driven by a V-belt 
from a crankshaft pulley, Fig. 1. The 
fluid is supplied from a _ reservoir 
mounted on the dash. Thence it is 
delivered to a hydro-pneumatic accumu- 
lator in which is incorporated a distri- 
butor valve that automatically causes 
the system to be pressurized from the 
accumulator when the pump is in- 
operative. When the pump comes into 
operation this distributor valve feeds 
the hydraulic fluid under pressure into 


L 





the accumulator to recharge it, as 
well as into the suspension system. 
From this unit, the hydraulic circuit 
passes through an isolation cock, to the 
automatic height corrector valve. A 
pipe connection is taken from this 
valve to each hydro-pneumatic spring 
unit. The function of the valve is to 
regulate the pressure in the spring 
units and thus to allow for variations 
in the load carried. 


Reservoir and pump 

The liquid employed in this system 
is the same as that used in the hydraulic 
brake circuit. A reservoir, in the filler 
of which is incorporated a filter, is 
carried on the dash. Mounted verti- 
cally on the side of the reservoir is a 
glass-tube gauge to indicate the height 
of the fluid, Fig. 11. 

A dome-shaped cover is fitted over 


Fig. 4. Diagrammatic illustration of the 
essential features of the accumulator and 
distributor valve 


the pump, which is a seven-cylinder, 
swash-plate type unit. The drive 
shaft, of course, is in the centre, with 
the cylinders disposed round it, parallel 
to its axis. On the delivery stroke, 
the swash plate actuates the pistons; 
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Fig. 5 


Two views showing diagrammatically the genera 
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Feed from reservoir to pump —— - - —— 


Diagram showing the layout of the Citroén hydro-pneumatic rear suspension system. 
ft to right, the main components are: hydraulic pump, accumulator and distributor 
valve, isolation cock, height corrector valve, and the two spring units 


on the return stroke they are actuated 
by coil springs in compression. A 
deliver alve of the non-return type 
is fitted in the end of each cylinder; 
the inlet port is in the side of the 
cylinder, and is uncovered by the piston 
as it moves outwards on the suction 
strok 


Distributor valve and accumulator 

4 n be seen from Figs. 4 and 6, 
the distributor valve is screwed on to 
the accumulator. Hydraulic fluid under 
pressure from the pump enters an 
intake chamber in the valve body. 
Thence it passes through a non- 
return into the accumulator 
chamber and then to the automatic 
correct valve. Pressure in the accu- 
mulat hamber acts on a piston and, 
when it reaches a certain value, causes 
the piston to unseat a spring-loaded 
ball The unseating of this 
valve lows oil in the intake chamber 
to by-pass the accumulator and return 
to tl reservoir. In the by-pass 

there is a pressure release 
which normally holds a ball valve 
eating in a passage connecting 
the outlet from the accumulator with 
the outlet to the reservoir. When 
this scré is slackened off, the valve 
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rrangement of the isolation cock 


is opened and releases the pressure in 
the system, allowing the excess fluid to 
pass back to the reservoir. 

The accumulator, on the end of the 
distributor valve body, is a sphere 
divided diametrically by a flexible 
membrane in a plane normal to the 
axis of the distributor valve body. 
In the sealed half of the sphere is a 
gaseous mixture, normally under pres- 
sure, while the other part contains 
hydraulic fluid and is in communication 
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Fig. 6. Hydraulic accumulator and distri- 
butor valve, and a section through a typical 
pipe joint 


with the accumulator chamber in the 
distributor valve. 


Isolation cock, height corrector and 

hydro-pneumatic spring unit 

The isolation cock is fitted in the 
circuit between the accumulator and 
the height corrector. Its function is to 
enable the rear portion of the circuit 
to be isolated from the front part, 
so that the system can be locked to 
maintain the suspension at its normal 
level when the engine, and therefore 
the hydraulic pump, is stopped. The 
cock is controlled from the dash, but 
it is opened automatically by the first 
application of the clutch pedal after 
it has been closed, Fig. 5. 

An automatic height corrector valve, 
Fig. 7, is incorporated in the circuit 
between the isolation cock and the 
hydro-pneumatic spring units. It is 
simply a slide valve actuated by a 
tongue brazed to a rod and mounted 
so that it can pivot round the anti- 
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Fig. 7. Height corrector valve and its manual control layout 
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Left, a diagrammatic illustra- 


tion showing the principle of operation of the valve 


roll bar. The extremities of the rod to 
which it is brazed are clamped between 
the end fixtures of the anti-roll bar. 
Thus, as the suspension arms rise and 
fall, the slide is moved up and down by 
this tongue. When the arms rise, the 
slide uncovers the delivery port in the 
valve unit and allows fluid to pass under 
pressure into the hydro-pneumatic 
spring cylinders, and when the arms fall, 
the delivery port is closed and the fluid 
allowed to pass from the spring units 
through a return port to the reservoir. 
So long as the suspension remains at 
the normal height both the delivery 
and return ports are closed. 

Another control is attached to the 
slide valve, and it can be operated 
manually by a lever in the boot. This 
control makes possible the use of the 
suspension system as a jack so that the 
car can be placed on a stand for wheel 
changing. The stand is inserted under 
the vehicle on one side or the other 
immediately in front of the rear wheel. 
Then the control is placed in the “‘low”’ 
position to release the suspension arm 
so that the wheel can be removed. 

As has already been stated, the hydro- 
pneumatic spring unit, Fig. 8, consists 
essentially of a sphere screwed izito the 
end of a jack cylinder. The gaseous 
mixture under compression in the 
spherical end is separated from the 
hydraulic damper fluid by a flexible 
membrane. Damper valves are carried 
in the neck of the spherical component, 
where it is screwed into the cylinder. 
The other end of the unit is closed by 
the piston of the jack, and a flexible 
gaiter protects it against the entry of 
foreign matter. There is only one 
pipe between each spring unit and the 
corrector valve. This pipe, of course, 
serves both as the pressure and return 
line. 


Height adjustment during service 

Adjustment to the height of the 
rear axle is effected on a level, hori- 
zontal surface, after the tyre pressures 
have been checked and the height of 
the front suspension adjusted, but 
before the two shock absorbers are 


connected. With the engine ticking 
over, the wheel-change control lever 
in the boot is placed in the “low” 
position. When the car has settled 
down, the rebound rubber is removed 
from the arm on one side and a 


special stop is mounted in place of it. 

Next, the wheel-change control lever 
is moved to the “high” position. 
When the vehicle has stopped rising, 
the left-hand side is lifted still further 
with a jack and a block is placed under- 
neath it for safety. Although the 
vehicle should be raised as high as 
possible to give easy access to the height 
corrector, the right-hand wheel should 
nevertheless remain on the ground, 
The next operation is to remove the 
bump rubber from the second suspen- 
sion arm and replace it by a stop, 
similar to the one previously fitted in 
place of the rebound rubber on the 
other side. 

Then the engine is stopped and 
the pressure in the system released in 
the following manner. Check that the 
isolation cock is open and place the 
wheel-change control lever in the “‘low”’ 
position. Then, close the cock 
and make sure, by actuating the 
suspension units by hand, that no 
pressure remains in the rear circuit. 
The units should be free in their sup- 
ports. Return the wheel-change con- 
trol lever to the “normal” position. 
Then uncouple the wheel-change con- 
trol rod A, in Figs. 7 and 9, from the 
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Fig. 8. Above: the spring unit. Below: left, a transverse section through the ball joint at 
the lower end; right, a diagrammatic illustration showing a section through the sphere and 
indicating the function of the damper valve 
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Fig. 9. Among the mechanical components of the hydro-pneumatic rear suspension system 
is an anti-roll bar that connects the pivots of the two trailing arms 





corrector bracket, B, and disengage it 
from the yoke on the height corrector 
valve, C. Next, remove the end of the 
rod from the pivot-support, D. 

To set the height corrector approxi- 
mately, centre it in relation to the 
tongue, E, by moving the bracket, B, 
on the cross tube, F, At the same time, 
the yoke of the height corrector valve 
and the tongue should be parallel to 
one another; if they are not, rectifica- 
tion is effected by rotating the bracket, 
B, about the cross member, F. Adjust 
the depth of engagement of the tongue, 
E, by moving the cross tube, F, on its 
end supports until the dimension, Z, 
is 4mm. The clearance between 
each side of the tongue and the yoke 
should be equalized by moving the 
height corrector valve on its bracket. 
This operation should be carried out 
by sighting, not by using a gauge, 
otherwise the valve of the height 
corrector might be moved accidentally. 
Couple up the control rod, A, and 
centre it in the yoke of the height 
corrector by adjusting the position of 
the bearing, G, on the corrector 
bracket, Finally, the rubber protector, 
H, is placed in position. 

Start the engine and open the 
isolation cock by depressing the clutch 
pedal and releasing it again. Place the 
wheel-change control lever in the 
“high” position. Replace the bump 
rubber after having removed the stop. 
Lower the car to the ground and put 
the control lever in the “low” position. 
Fit the rebound rubber in place of the 
stop. Insert a screwdriver between 
the bump rubber and the cup to release 
any air that might be trapped between 
the two, 
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Fig. 10 Exploded view showing the 
principal components of the rear suspension 
assembly 


To check the height, place the car 
on a lift or over a pit, start the engine 
and allow it to tick over. Chock the 
front wheels and release the hand 
brake. Put the wheel-change control 
lever in the “low” position and wait 
for the car to settle. Next, move the 
control lever to the “‘normal” position 
and again wait for the car to settle. 
Remove the wheel-change control rod, 
A, and the bearing, G. Place a straight- 
edge over the pit or on the car-lift, 
so that it is parallel to the rear, tubular 
cross member of the car and its lower 
edge is in the same plane as the areas 
of contact of the tyres with the ground 
or lift. It may be necessary to make a 
special straight-edge for this purpose. 
Raise the car very slowly by lifting at 
the rear bumper. Stop when a resist- 
ance is felt and wait until a whistle is 
heard. This indicates that the liquid 
is completely exhausted. At the 
instant the whistle is heard, a second 
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operator must make a note of the 
dimension, x,, between the underside 
of the tubular cross member and the 
underside of the straight edge. Let 
go the car and wait for it to settle. 

Next, push down on the rear bumper 
until a resistance is felt. Wait in this 
position until a whistle is heard. This 
indicates the end of the intake of the 
liquid. At this instant, the second 
operator should note the dimension, 
x,, between the underside of the cross 
member and the underside of the 
straight-edge. Then (x, +x,)~2 should 
be between 269 and 285mm. Adjust- 
ment can be effected by moving the 
height corrector. A displacement of the 
height corrector a distance of 1 mm 
upwards increases the height of 
the vehicle by about 8 mm; a corres- 
ponding movement in the opposite 
direction reduces the height of the 
vehicle by about the same amount. 
When adjustment is complete, the 
wheel-change control rod is coupled 
up and centred in the yoke of the 
height corrector. Finally, the rubber 
protector is placed in position and the 
front shock absorbers connected. 


Conclusion 

This suspension incorporates a num- 
ber of commendable features. One is 
its arrangement on a trailing frame. 
This allows the concentration of all 
the structural components of the body 
structure into an area forward of the 
rear ends of the sills. Thus, the rear 
end of the body can be made lighter 
than would otherwise be possible. 
This presumably would be a greater 
advantage on a car of conventional 
layout than on a _ front-wheel-drive 
vehicle. 

Another advantage of this system is 
the elimination of vibration troubles 
and fatigue failures. Apart from this 
the automatic adjustment for variation 
in static load is a most desirable feature. 
The facility with which wheel changing 
can be effected, no doubt, will also be 
appreciated by owners of the Citroén 
Six equipped with this suspension. 


® we 



































A glass tube is mounted vertically on the side of the reservoir to indicate the height 


of the fluid 
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NEW PLANT AND TOOLS 


Recent Developments in Production Equipment 


NEW lapping machine, known 
A as the Mark IV, manufactured 

by Flexibox Ltd., Nash Road, 
Trafford Park, Manchester, 17, is 
shown in Fig. 1. It is designed to lap 
components ranging from non-metallic 
soft materals to the very hard metals, 
and is claimed to be considerably 
lower in price than any comparable 
machine. A rotary lapping plate of 
2lin diameter gives high loading 
capacity with correspondingly high 
output rates. For example, 99 work- 
pieces, {in diameter, can be lapped 
simultaneously. The work to be lapped 
is held in three wear rings and, in 
general, any components that can be 
accommodated within a circle 7} in 
diameter can be lapped. 

The machine is fitted with a control 
device which automatically maintains 
the flatness of the lapping plate. Only 
one simple adjustment of the device is 
necessary. Thereafter, the plate is 
continuously conditioned during opera- 
tion. Loading and unloading are 
extremely simple, and the workpieces 
are protected by a transparent plastics 
hood. Once the control device has 
been correctly set, the machine can be 
operated by unskilled labour. If 
reasonable care is taken, the largest 
parts for which the machine is suitable 
can be lapped to within one light band 
and two micro-inches R.M.S. surface 
finish. 

Six-spindle bar automatic 

A new six-spindle bar automatic 
recently added to the range of multi- 
spindle machines manufactured by 


Wickman Limited, 
Banner Lane, 
Coventry, is 
shown in Fig. 2. 
It is designed to 
take round bar up 
to 2in diameter, 
and in common 
with all machines 
in the Wickman 
multi-spindle 
range  incor- 
porates the 
patented auto- 
setting mechan- 
isms which allow 
alterations to tool 
feed strokes to be 
made without any 
cam changing. 

The _ spindles 
are driven from a 
centre shaft and 
are mounted in 
taper roller bear- 
ings at the front 
and parallel roller 
bearings at the 
rear Labyrinth 
and piston ring 
seals are provided 
to exclude cool- 
ant. The collets 
are closed’ by 
toggles with a pre-loaded compen- 
sating device to allow for variations in 
bar size, while maintaining gripping 
power and ample opening movement 
to allow the bar to feed freely. 

To maintain accuracy, the spindle 
drum over-indexes past the latch and 


Fig. 2. 2 in six-spindle bar automatic 
(Wickman Ltd.) 


Fig. 1 


SORTER serene 


Mark IV Lapping Machine 


(Flexibox Ltd.) 


is then drawn back by toggle mech 
anism. The guide of the main block 
indexes with the drum. This ensures 
permanent accuracy. End float of the 
drum is closely controlled and is not 
subject to variation due to temperature 
differences. 

A very long main block is employed. 
This provides greatly increased space 
for tooling and attachments It is 
fitted with piston ring seals and cast 
iron bushes. The independent slides 
are carried on wide dovetails. They 
are provided with safety stops. Heat- 
treated steel is used for the cross slides, 
which have a much improved range 
of strokes. All have micrometer adjust- 
ment, adjustment locks and master 
stops. Six slides are available, and for 
special tooling either the intermediate 
or the upper cross slide on each side 
of the machine can be timed indepen- 
dently. All slides have infinitely 
variable feed stroke from zero upwards 

The gear box provides a wide range 
of feeds and speeds. It has large 
multi-disc clutches, as well as safety 
clutches and trip mechanisms. All the 
controls are duplicated at front and 
rear, and a lever is provided for 
manual engagement of the fast motion 
clutch in such a way that it cannot be 
engaged accidentally. The hand crank 
is interlocked to avoid danger to the 
operator. There is a large attachment 
drive compartment, and all the attach- 
ment drives have been specially 





CINCINNAT 


Fig. 3. No. 0 centreless grinder 


(Cincinnati Milling Machines Ltd.) 


designed for easy building-in as units 
in the shortest possible time. 

Bar feed is by cam-controlled 
springs with a special safety device 
incorporated in the return mechanism. 
The length of waste bar is constant 
irrespective of stroke. Manual collet 
operation is provided with ample 
leverage for easy operation. The bar 


stop is adjustable for length of com- 
ponent and swings down into position, 


thus remaining clear of swarf. An 
auto-stop device is available to trip the 
feed at a point where the collet is open 
when the stock in any spindle is 
depleted. 

A motor driven swarf conveyor is 
available. It is recommended that this 
device should be fitted to every 
machine. This conveyor can be con- 
veniently plugged in or removed for 
cleaning. It is protected against 
damage by a magnetic starter and a 
shear pin device in the drive. Attach- 
ments for diehead screwing or tapping 
can be fitted in four stations and for 
high speed drilling in all stations. 
Double bar feed, that is, in two stations 
with single index, is also available. 
Machines so equipped are fitted with 
automatic stock depletion trips in both 
stations. 


Centreless grinder 

A new small, general purpose 
centreless grinding machine developed 
by Cincinnati Milling Machines Ltd., 
Woodlands Farm Road, Tyburn, 
Birmingham, 24, is illustrated in Fig. 3. 
It is designated the No. 0 and has been 
specially designed to deal with metallic 
and non-metallic parts up to Jin 
diameter, The grinding wheel spindle 
is mounted in a Cincinnati Filmatic 
spindle bearing. This is a multiple 
segment bearing that supports the 
spindle accurately and rigidly on high 
pressure, wedge shaped oil films. The 
bearings are self-adjusting for heavy 
roughing or light finishing cuts, and do 
not require any maintenance for the 
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service life of the 

machine. Spindle 

lubrication is 

automatic and 

positive. An auto- 

matic cut-out is 

provided for stop- 

ping the spindle 

motor if the lubri- 

cant should fall 

below a specified 

level. The spindle 

bearings are rig- 

idly mounted in 

the bed casting, 

without joints or 

sliding elements. 

This construction 

assures the maxi- 

mum rigidity for 

rapid and accur- 

ate metal removal 

and fine finishes. 

The regulating 

wheel unit is car- 

ried on the base 

in two wide dove- 

tailed slides to 

permit adjustment of the work-rest in 

relation to the regulating wheel, and 

adjustment of both work-rest and 

regulating wheel in relation to the 

grinding wheel. To permit correction 

of slight errors in straightness without 

having re-true the wheels, a swivel 

plat cated between the lower slide 
and the bas« 

Under the control of a single hand- 
wheel regulating wheel speeds are 
infinitely variable from 22 to 300 r.p.m. 
This allows the correct speed to be 
for efficient cutting on any par- 
work. It is also useful for 
hing exact production rates 
achines are used in tandem. 
ilating wheel speed is in- 
dicated on a tachometer mounted at 
the rear of the regulating wheel 
spindle. Adjustments of the regulating 
wheel unit are effected by means of a 
pilot handwheel fitted with a 
large diameter micrometer dial. A 


used 
ticular 
establi 
when n 


The ¢ 
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conveniently placed hand lever permits 
rapid grinding by the infeed method. 
The standard grinding wheel truing 
attachment is hydraulically actuated 
and trues the wheel either to a straight 
cylindrical shape or, if desired, to 
slight tapers. A profile hydraulic truing 
attachment for formed profiles or 
multiple diameters is available at extra 
cost. The standard regulating wheel 
truing attachment is of the straight 
screw-type, but a profile screw-type, a 
straight hydraulic-type, and a profile 
hydraulic-type are available at extra 
cost. All truing attachments are of 
the diamond type, and the profile 
truing attachments are equipped to 
take either round or flat profile cams. 
Work-rests are available for both 
infeed and through-feed grinding. 
The grinding wheels are 16 in maxi- 
mum diameter, with 10in diameter 
hole and 4in maximum width; the 
comparable figures for the regulating 
wheel are 9in, 4in and 4in. A 
separate cutting fluid tank with a 
motor driven cutting fluid pump of 
21 gallons per minute capacity is 
located at the rear of the machine. 


Strip former 

To increase the range of components 
for which four-slide strip forming 
machines can be used, Heenan and 
Froude Limited, Worcester, have 
developed a larger and more powerful 
machine—the $,.207—which is _illus- 
trated in Fig. 4. It is thought to be the 
largest and most powerful machine of 
its kind. An important characteristic 
of the new machine is that a very long 
die set can be used, some 21 inches on 
the standard machine and 314 inches 
on the special. This enables more 
progressions to be obtained than is 
usual with the general range of strip 
formers. Consequently, it is possible 
to produce more difficult forms. 

The standard machine incorporates 
an accurate mechanism for feeding 
and straightening the stock, and is 
available in the following forms:— 


Fig. 4. 5.207 four-slide strip forming machine 
(Heenan and Froude Ltd.) 
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1) Fitted with two rams, each of 
15 tons capacity, a stock shearing 
head and four forming slides. 

(2) Fitted with one 15 tons capacity 
ram, a toggle press unit of 100 tons 
capacity with stock shearing head, 
and four forming slides. 

(3) Fitted with three 15 tons ram units 
but without a stock shearing head 
and left-hand slide. 

A five-roll strip straightener is incor- 
porated in the machine. It has 
adjusting rolls and guide rolls in both 
planes for strip entry, and a quick 
release mechanism. The stock is 
automatically held by a positive grip. 
A maximum length of 144 in of strip 
can be fed per stroke. For setting the 
feed there is an adjustable crank disc 
which is connected to the feed slide by 
links and levers. When the correct 
length of feed has been set, the crank 
pin can be locked. The stationary 


grip is controlled by a cam, which is 
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ways. The maximum strokes obtain- 
able are: front slide 2} in, back slide 
2; in, side slides 4 in. 

The cams are made of case- 
hardened steel. They are split for 
each change-over to give a different 
stroke, dwell, etc., and are adjustable 
for timing purposes. There is 34 in 
adjustment for the centre tool head, 
and as the centre tool itself is mounted 
in a slide the blank can be transferred, 
if desirable, by the action of the front 
tool to a position more convenient to 
the side slides for the forming action. 
The stripper is operated by levers 
actuated by a positive-action cam. A 
certain amount of forming can be 
carried out with this. The stripper 
stroke is adjustable between 1} in and 
3+in. A 74 h.p. motor drives the 
machine. Change gears are provided 
to give camshaft speeds of 40, 52, 65 
and 85 r.p.m. A heavy flywheel is 
mounted on the speed shaft. A limit 


Fig. 5. 62 in six-spindle chucking automatic 
(Wickman Ltd.) 


easily adjustable for timing purposes 

With the standard 15 tons maximum 
capacity ram, strip material to a maxi- 
mum of 24 in width and : in thickness 
can be worked. Actually, the material 
thickness that can be formed success- 
fully to a large degree depends upon 
the load required for the press opera- 
tion. The punch block and the die 
block are kept in correct relation to 
each other by guide pins, so that they 
make a complete die set, which can be 
easily removed. The die set is 10j in 
long on each ram. Provision is made 
for adjusting the shearing head along 
the bed to suit the component. It can 
be adapted either for a straight shear 
or, within certain limits, a shaped end 
can be cut according to the type of 
component. 

Four forming slides are provided. 
The end of each slide is fitted with 
hardened steel rollers mounted on a 
needle roller assembly. Each slide is 
fitted with an adjustable tool block. 
Wear strips are provided for taking up 
play between the slides and the slide- 


switch is provided so that should the 
machine deliver a short feed, the oper- 
ating sequence is interrupted and the 
clutch withdrawn, thus allowing the 
machine to come to rest. 


Chucking automatic 


In addition to the six-spindle bar 
automatic mentioned earlier in these 
notes, Wickman Limited, Banner 
Lane, Coventry, have also developed 
a 6} in six-spindle chucking automatic. 
Basically, the machines are similar and 
differ only in the mechanisms neces- 
sary for their specific functions. The 
chucking machine is shown in Fig. 5. 
The spindles are designed with large 
integral flanges for mounting the 
chucks and run in extra precision taper 
and parallel roller bearings effectively 
protected against swarf. Each spindle 
is fitted with a large multi-plate clutch 
and brake, operated by an individual 
fork. The free-runing driving gear is 
mounted on extra precision § anti- 
friction bearings. Flanged adaptors are 
mounted on the rear end of the 


spindles and the air cylinders are 
attached by studs 

Tandem type chucking cylinders 
with a long draw bar stroke are 
employed. Each cylinder is provided 
with its own combined running joint 
and valve of an entirely new type, 
designed to give long life and light 
operation. Only one air hose is con- 
nected to each running joint and valve, 
and only one sealing leather is in 
rotating contact 

A simple reversing valve fitted to 
each cylinder enables changeover from 
external to internal gripping to be per- 
formed in a few seconds. It also allows 
any chuck to be opened at any station 
if necessary. An automatic water trap 
and drain, a lubricator, a pressure 
gauge and regulator, and a pressure 


Fig. 6 


(J. E. Baty and Co. Ltd.) 


Small bore gauge 


safety switch are provided. The safety 
pressure switch is arranged to trip the 
feed mechanism if the air pressure 
falls below a pre-set minimum safety 
value, and to prevent the starting of 
the motor if the pressure is insufficient 

Both three-jaw and two-jaw wedge 
pattern chucks are available. They 
have 100-tons alloy steel bodies and 
interchangeable hardened base jaws 
and wedges, with optional wedge 
angles to provide the greatest gripping 
power or the greatest movement 
Special chucks and  workholding 
fixtures can be supplied to suit specific 
components. The control levers for 
chuck and clutch operation are con- 
veniently placed and are light in 
operation, They electrically control 
air cylinders which operate the spindle 
clutch, brake and chuck. Interlocks 





are provided to ensure correct 
sequencing and full protection. 

Loading is performed right-handed 
at station 6. Indexing is anti-clockwise 
so that the heavier roughing operations 
are carried out on the lower stations. 
The chucks can be left open for two- 
handed loading of the work, and 
magazine loading can be arranged. 
Double-indexing can be = specially 
arranged during construction of the 
machine, with loading to be carried 
out at stations 5 and 6, with individual 
chucking controls at each staticn. 
Either separate or common clutch 
control can be arranged. 


Small bore gauges 
To their established range of bere 
measuring instruments, J. E. Baty and 
Co, Ltd., 39 Victoria Street, London, 
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S.W 
hol 


The 


1ave recently added a small 

with a capacity of { in-} in. 
nstruction of a small bore 
indi gauge that will repeat to 
0-0001 in, presents problems owing to 
the confined space in which the instru- 
ment must work. Not only must the 
incorporate a satisfactory means 

mitting contact plunger move- 

the indicator, but it must also 

in arrangement for centraliz- 
ing it in the bore. These difficulties 
have been successfully overcome in 
the n jaty instruments. 

The w gauge, which is illustrated 
in Fig. 6, is available in two forms, 
with straight or right-angle holders, 
and vith indicators reading to 
0-006 0-0001 in or 0-01 mm. There 
are two sizes of straight holder gauges; 
one for bores 14 in deep and the other 


gauge 
of tran 
ment t 
embod 
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for bores 24in deep. The right-angle 
holder is suitable for bores 1 in deep 
and is designed for operation where 
space in front of the hole is limited. It 
has an average height of 54in and 
requires a space of only 2 in for inser- 
tion in the bore. 

These gauges will read accurately to 
0-0001 in. They are purely mechanical, 
with no dependence upon air or elec- 
tricity, and are simple, positive and 
reliable. The mechanism is robust, yet 
responds freely under light contact 
pressure and has the sensitivity that 
is essential for accurate measurement. 
As with other Baty bore gauges, a 
shoe, independent of the measuring 
contacts, centralizes the gauge in a 
bore. There are no expensive inter- 
changeable measuring heads, the range 
being obtained by extension rods 


CONVEYER DRIVE SEAM WELDER 


An Interesting Sciaky Machine 


© far as the actual welding is 
concerned, there are already 


machines that have a completely 
automatic cycle, but with the advent 
of automation there will, no doubt, 
soon be a demand for machines that 
are specially designed for inclusion in 
a fully mechanized production line and 
for working without operators, This 
demand has been anticipated by 
Sciaky Electric Welding Machines 
Limited, Farnham Road, Slough, 
Bucks., with the conveyor drive seam 
welding machine, RAMC _ 150/8551, 
shown in the accompanying illustration. 
The machine has been specially 
designed for producing two parallel 
seams simultaneously on long fiat 
components such as radiator sections. 
By this means, a high speed of com- 
ponent production is obtained, hand- 
ling is virtually eliminated. It is 


claimed that distortion, which often 
accompanies the making of separate 
seams on a long, flat component, is 
also eliminated 

As is shown in the illustration, two 
welding units are mounted facing each 
other on a common base plate, with a 
central conveyor and guide assembly 
arranged between the welding units. 
rhe right-hand unit incorporates only 
its transformer and air pressure unit. 
The left-hand unit, in addition to its 
transformer and air pressure system, 
includes the conveyor motion initiation 
and speed control, together with the 
controls for the welding current initia- 
tion and pressure systems for both 
units 

From the pressing of the conveyor 
Starting push-button, the machine is 
fully automatic in operation. The 


component is placed on the loading 


Two views of the Sciaky drive seam welder 


end and starts its own seam welds 
automatically as soon as it arrives 
directly between the electrode wheels. 
As the component comes into position, 
it brings both the top welding wheels 
down to its welding face and then 
initiates its own welding current. On 
reaching the end of the seam, the com- 
ponent switches off the welding current 
and lifts the electrode wheels clear of 
the welded face. It is automatically 
ejected at the discharge end of the 
conveyor, 

The transformer power rating is 
ISOkVA at 90 per cent duty cycle. 
Welding pressure is adjustable up to a 
maximum of 1,000 lb and the speed is 
variable between three and nine feet 
per minute. The current for welding 
is under fully synchronous ignitron 
control with phase - shift heat 
regulation. 
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RAPID ANALYSIS OF STEEL 


The Quantometer Used as a Production Control Instrument 


TRICT technical control of steel- 

making at all stages of manu- 

facture and processing is of 
primary importance. Accurate analyses 
of bath samples are required during 
refining, and the more rapidly they can 
be produced the more efficient is the 
control. Additionally, any reduction 
in the time required to take a sample, 
make an analysis, and transmit the 


The source unit enables electrical conditions to be selected to give a stabilized discharge 


sample from the melting shop to the 
receipt by the melting shop of the 
analysis occupies less than ten minutes, 

The Quantometer was supplied by 
the European branch, in Lausanne, 
Switzerland, of Applied Research 
Laboratories, Glendale, California. 
Standardized components are used 
throughout its construction but each 
instrument is designed, adjusted and 


to the sample 


data back to the melting shop will 
improve the rate of production, be of 
economic value by shortening the 
period during which large masses of 
metal must be held at a high tempera- 
ture, and make possible a greater 
utilization of plant and equipment. 
At the Ickles works of Steel, Peech 
and Tozer, Rotherham, a branch of 
the United Steel Companies, Ltd., 
Sheffield, a Quantometer for the rapid 
spectrographic analysis of steels and 
certain other materials is in service as 
a production control instrument. At 
present there are only a few of these 
elaborate and costly instruments in 
Britain and in the main they are 
operated by research organizations or 
engaged on research programmes. This 
is the first instance of a Quantometer 
being installed in a British steelworks 
and it is now being used, nearly 
24 hours per day, on production 
analyses. Although the actual analysis 
of a steel sample can be made in one 
minute, the accuracy of the result 
compares favourably with that 
obtained by the slower, traditional 
methods. From the despatch of a 


calibrated to meet the specific require- 
ments of the particular industry or 
laboratory. This installation covers 
the analysis of plain carbon steels for 
residual elements; alloy steels of the 
nickel, chromium, molybdenum type; 
blast-furnace sinters and various types 
of steelmaking slags. The constituents 
selected for analysis are aluminium, 
boron, chromium, copper, lead, man- 
ganese, molybdenum, nickel, phos- 
phorus, silicon, tin, titanium, and 
vanadium in steels; and fluorine, iron, 
lime, manganese oxide, magnesia 
alumina, phosphorus pentoxide, and 
silica in slags or sinters. 


Description of instrument 

Three grouped assemblies comprise 
the Quantometer; a source unit, a 
spectrometer and a recording console. 
The source unit supplies power to the 
spark gap of the spectrometer, Pro- 
vision is made for varying the electrical 
parameters of the discharge to give 
“spark-like” or “arc-like” excitation. 

The spectrometer consists of a 1-5 m 
grating instrument in which the 
Rowland circle is mounted vertically. 
This covers a spectrum range of 2,000- 
7,000A with a dispersion of 6-95A/mm 
in the first order and 3-5A/mm in the 
second order. The diffraction grating 
is ruled 24,400 lines to the inch. Also 
included in this unit are the slit frames, 
mirrors, and multiplier photo-tubes. 

The recording console contains the 
measuring circuits, power supplies, 
attenuators controlling the photo-tube 
sensitivities, automatic timers, and 
switching mechanisms. It controls the 


In the spectrometer the light emitted by the discharge on the sample forms a spectrum. 
Each element beam is directed to its specific photo-cell 





the various 
Leeds and 


sequence of operation in 
steps of analysis, A 
Northrup “Speedomax” recorder is 
incorporated, which registers each 
element in a group in sequence at 
2-6 sec intervals, 

A Schindler motor-generator set is 
provided to ensure stability of voltage 
and frequency of the power supply to 
the source unit. Also available in case 
of emergency is a Zenith stabilizer on 
the mains. The complete installation 
is accommodated in a separate room 
equipped with a special air-condition- 
ing plant, supplied by the Pressed 
Steel Co. Lid. Temperature is main- 
tained at 70 deg + 2 deg F, and relative 
humidity at 50 per cent +5 per cent. 


Operational principles 

The sample under analysis is 
excited, using the sample itself as the 
electrode with a counter electrode of 
pure graphite. Normal conditions are 
a measured gap of 3mm, a pre-integ- 
ration time of 5 sec and an integration 
time of 20sec. Preselected lines in the 
resultant spectrum are isolated by the 
respective slits and focused by mirrors 
on to multiplier photo-tubes, The 
photo-currents in each case charge a 
condenser with a very high dielectric 
resistance. 

As an internal standard, a pure iron 
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an adequate series of homogeneous 
and accurately analysed samples cover- 
ing the ranges of concentration desired. 
These ire produced by normal 
chemi inalysis, and working curves 
are prepared relating recorded readings 
on the Quantometer to percentage 
concentration 


Relative accuracy 
photometric device, using a 
light source, the instrument 
shown to have a repro- 
of better than 0-2 per cent. 
use for residual elements 
up to ( per cent the accuracy is 
better than 5-0 per cent of the concen- 
tration. For low alloy steels of up to 
5-0 per cent concentration the accuracy 
is better than 2-5 per cent. In a 
research programme on highly alloyed 
steels the accuracy was better than 
1-0 per cent of element concentration. 
The results obtained with the instru- 
ment will be seen, therefore, to 
compare very favourably with pre- 
chemical analysis. 


A i 
constan 
has beet 
ducibility 
In routine 


Cision 


Application to production 
For production control analyses in 
the steelworks, a sample is taken from 
each charge at the melt and despatched 
to the laboratory by pneumatic tube. 
On receipt there, the sample is 


The electrical circuits for measuring and recording the photo-cell currents received from 
the spectrometer are grouped in the recording console 


of known composition is used. The 
rise of voltage of this standard iron 
line is traced as the exposure proceeds 
and at full scale deflection the exposure 
is automatically terminated. Simul- 
taneously, the charging of all con- 
densers ceases and a stepping switch 
selects the remaining condensers in 
sequence. The charge on each con- 
denser is recorded as a step on the 
chart, and the height of the step 
represents the concentration ratio of 
the specific element concerned. 

The instrument is pre-calibrated by 


prepared by grinding one face on a 
horizontal grinder and finishing on a 
band facer. It is placed in position on 
the arc-spark stand of the spectrometer 
unit unalysed for the necessary 
constituent elements. The charted 
records are read off and transposed to 
percentage with the aid of the 
prepared curves for the particular 
elements involved. These percentages 
are written in a standardized sequence 
on a form and, by a small electronic 
instrument, the Desk-Fax, transmitted 
back to melting shop in facsimile. 


and 
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To transfer the sample to the 
laboratory takes about four minutes, 
preparation of the sample two minutes, 
the actual analysis only one minute, 
and transmission of the result less than 
two minutes. The total time expended 


Desk-Fax instrument for the facsimile 
communication of analyses 


on the complete operation is thus only 
about nine minutes. 


Facsimile message communication 

To meet the need for the rapid com- 
munication of the results of the 
analysis and at the same time to elimi- 
nate completely any possibility of 
misunderstanding, error or loss of 
information, the Desk-Fax electronic, 
two-way, facsimile system developed 
by Creed and Co. Ltd., of Croydon, 
has been installed. Measuring 12 in x 
12in X 7in and weighing approxi- 
mately 30lb, these desk-type instru- 
ments connected by a single pair of 
line wires can send or receive as 
required, the change-over being 
effected by push-button control. 

The message is written or typed on 
a standard blank of ordinary white 
paper, which is then wrapped round 
the instrument cylinder and secured 
by a spring ring. Operation of the 
“send” button causes the cylinder to 
rotate and the buzzer on the receiving 
instrument to sound. The distant 
operator wraps a recording blank on 
the receiving instrument cylinder and 
presses the “receive” button. Auto- 
matically, the cylinders are brought 
into phase for position and their speeds 
synchronized. 

At the transmitting end, a beam of 
light scans the message, in a helix 
pitched at 125 lines per inch, as the 
cylinder rotates and traverses, and 
reflected light is focused on a photo- 
electric cell. The system includes a 
parallel balancing beam to correct 
optical inversion, and the amplified 
signals are applied to a _ 0-008 in 
diameter tungsten stylus on the instru- 
ment at the receiving end. This stylus 
scans the recording blank, which is 
a black, carbon-impregnated paper 
coated on one side with a grey, insul- 
ating pigment and on the other side 
with a conductive metallic film. The 
metallic backing is in contact with the 
cylinder, which is earthed, and the 
incoming signals are applied by the 
stylus across the paper. These burn 
off the pigment, exposing the black 
paper beneath, to reproduce the 
message in facsimile. 
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MARLES POWER ASSISTED 
STEERING 


4 Unit That is Remarkable for its Compactness 


NTEREST in power steering and 

power assisted steering systems has 

recently intensified. To meet the 
growing demand, the Adamant Engin- 
eering Co. of Luton have introduced 
the Marles power assisted steering 
system. This system comprises five 
units. They are: the pump, flow 
control valve, the reservoir, which con- 
tains the filter, the non-return by-pass 
valve, and the steering unit, which 
incorporates the conventional cam- 
and-double-roller steering gear, the 
valves, cylinders and the pistons. In 
some applications, more than one of 
these components may be incorporated 
in a single housing. For example, the 
reservoir and filter may be housed 
in a single casting that contains both 
the pump and the flow control valve. 
Alternatively, the non-return by-pass 
valve may be built into the steering 
unit. 


Pump and flow-control valve 

A positive displacement, gear type 
pump is employed. Its size is deter- 
mined by the need for the delivery of 
a certain minimum quantity of oil 
when the engine is idling, but at peak 
r.p.m. the flow of oil may be as much 
as 10 gal/min, which is far more than 
is necessary or desirable. If all this 
oil were to be forced through the small 
valve openings in the steering unit, the 
power losses and oil temperatures 
would be unacceptably high. 

The oil from the pump is passed to 


Fig. 1. As can be seen from this illustration, 
the Marles power assisted steering unit is 
a compact assembly 


a flow-control valve, which prevents 
the back-pressure from becoming 
unduly high. In this valve, the main 
passage from the pump to the steering 
unit is obstructed by a piston valve, 
the end of which is pierced by a cali- 
brated metering orifice. A compression 
spring tends to hold the valve in the 
closed position, in which the upstream 
end of the piston covers the release 
ports in the main passageway. These 
ports are connected back to the pump 
suction line. When the flow through 
the orifice exceeds a certain minimum 
quantity, the difference in pressure 
between the two sides of the piston 
valve is sufficient to overcome the 
compression in the closing spring. 

In these circumstances, the valve 
moves in a downstream direction and 
uncovers the ports. This allows sur- 
plus oil to be returned to the suction 
side of the pump. The flow-control 
valve is sensitive only to the flow of oil 
to the steering unit, and its operation 
is independent of the pressure in the 
system as a whole. It is actuated by 
the drop in pressure across the cali- 
brated orifice—the pressure required 
to force oil through an orifice increases 
as the square of the flow. 

A pressure relief valve is also incor- 
porated in the flow-control unit. This 
serves to protect the system against 
excessive pressure and to limit the 
maximum steering effort. It becomes 
inoperative if the pressure falls to a 
value below that required to give the 
maximum steering effort. In most 
installations, the maximum pressure is 
about 650lb/in’, but it can be 
increased to as much as 1,000 lb/in’, 
if necessary, to suit any particular 
application. 

The steering unit itself consists of 
the well known Marles cam-and- 
double-roller steering gear, actuated 
partly by manual effort and partly by 
hydraulic pressure, regulated by a 
valve unit and acting on two cylinders 
in each of which is a single-acting 
piston connected to the power arm on 
the rocker shaft. The steering column 
is divided into three sections—this is 
the main difference between the 
mechanical components of the 
manually operated and the power 
assisted layouts. The upper and centre 
sections are connected by a flexible 
coupling, and a pair of spur gears is 
interposed between the centre section 
and the section in the cam gear. 

Parallel to the cam, but on the other 
side of the rocker shaft, is the power 
piston and cylinder assembly. ‘This 
comprises two single-acting pistons 
that operate on a roller carried on 


needle type bearings in the jaws of 
the power arm, which is forged on the 
rocker shaft opposite the jaws that 
carry the double-roller, 

Between the mechanical steering 
gear and the steering column is the 
valve box. This box contains the 
centre section of the steering column, 
which is termed the valve shaft. The 
upper end of this shaft is carried in a 
spherical bearing, and a spur gear is 
mounted on its lower end. Adjacent 
to the spur wheel is the valve block, 
which is on a needle roller bearing 
round the shaft 

Of the four valves in this unit, two 
are for distribution and two for re- 
action, They are arranged so that the 
valves of each pair are axially in line, 
one on each side of the block. The 
end of the block bears against a screw 
in the valve box; this screw is used for 
adjusting the mesh of the two spur 
wheels. In the neutral position, all 
the valves are open, and the oil cir- 
culates through the distribution valves 
to the cylinders and then back through 
the reaction valves to the inside of the 
valve box. From there, it goes by the 
return line to the filter and reservoir 
If a torque is applied to the steering 
wheel, the spur gear on the valve shaft 
moves tangentially relative to the othe 
gear. This causes one valve of each 
pair to open further and the other of 
each pair to close 

The common axis of the opposed 
pair of distribution valves, each of 


Fig.2. Asix-hole mounting flange is provided 
to suit different installations, but only four 
bolts are required to secure the unit 





which controls the admission of oil to 
one of the cylinders, is some distance 
from the axis of the valve shaft. The 
axis of the other two valves, which 
control the escape of oil from the 
cylinders, is closer to that of the shaft. 
Each of the four valves is of the piston 
type; the oil is admitted axially into 
the centre of the valve and leaves 
through circumferential ports. 

The distribution valves, the centres 
of which are permanently in communi- 
cation with the pump delivery line, are 
always in hydraulic balance. On the 
other hand, the centres of the reaction 
valves are in communication with the 
appropriate cylinders, so the pressure 
applied to the piston component of the 
valve is proportional to the pressure in 
the power cylinder, and, therefore, to 
the power assistance given to the 
steering effort. The force due to the 
cylinder pressure on the reaction valve 
piston tends to push the valve block and 
shaft back into the neutral position, This 
can only be resisted by the torque in 
the steering wheel tending to displace 
the spur wheel sideways, 

Thus, the torque at the steering 
wheel is proportional to the pressure 
applied to the reaction valve which, in 
turn, is proportional to the steering 
effort applied by the pistons. At the 
same time, the tangential force between 
the two spur gears, which causes the 
sideways displacement, also tends to 
actuate the cam and roller, and so 
forms the manual part of the steering 
effort, To alter the ratio between the 
torque at the steering wheel and that 
applied to the rocker shaft, it is 
necessary to use piston valves of 
different areas. 


Operation 
During operation, the initia! move- 
ment of the steering wheel causes one 
distribution valve to close completely 
and the other to open fully. This cuts 
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off the oil supply to number 1 cylinder 
and diverts all the output of the pump 
to number 2 cylinder. Then the 
valve of number | cylinder is 
further from neutral towards 
n position and that of number 2 
lose. The amount of closure 
ilve controls the rate of escape 
rom number 2 cylinder and, 
flow of oil is constant, the 
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tails of the valve block assembly 
howing only two of the valves 


Fig. 3 


of Fig. 4 


When the driver ceases to turn the 
wheel, the pressure continues 
the piston and rocker shaft 
until the cam spur-gear moves the 
valve-shaft gear back towards its 
position. This movement 
opens the reaction valve slightly so 
that the pressure is reduced until it is 
no longer high enough to turn the 
rocker shaft. Thus, a state of balance 
is obtained between the steering torque 
on the rocker shaft, the oil pressure 
and the steering-wheel torque. 
Movement due to an increase in 
torque either the steering wheel or 
the rocker shaft will then cause the 


stecring 


to actuat« 


neutral 
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reaction valve to close slightly, and the 
pressure will be increased. Movement 
due to a reduction in torque has, of 
course, the opposite effect. It follows 
that any suddenly applied torque at 
the rocker shaft, such as may arise 
from a wheel traversing a rough patch 
on the road, will cause the valves to 
operate in such a direction that 
pressure is built up to oppose that 
torque. When the rate of change of 
the kicking force is high, the inertia of 
the steering wheel and column is 
sufficient for the valves to operate 
without any appreciable reaction being 
felt by the driver. If the rate of change 
of reaction is low, some small restraint 
must be applied to the steering wheel 
to operate the valves. However, the 
feel-back is hardly detectable until the 
speed is so low that there is, in fact, 
no sense of kick. 

After completion of the turn, the 
driver can do one of two things. He 
can simply release the steering wheel, 
in which case, as there is no longer a 
restraining torque, the pressure on the 
reaction valve pushes the valve shaft 
towards the neutral position. Then all 
the valves open and the gear is centred 
again under the influence of the restor- 
ing torque from the road wheels. It is 
essential that there is not too much 
friction in the steering column bear- 
ings, otherwise the valve shaft would 
be prevented from centring properly 
and the action would be sluggish. 
Alternatively, the driver can positively 
turn the steering wheel back towards 
the neutral position. If the wheel is 
turned faster than the steering system 
can centre ‘itself, the valves are dis- 
placed in the opposite direction and 
pressure built up to assist the driver. 

A non-return valve is incorporated 
in the hydraulic circuit between the 
flow and return lines. This valve is 
normally held closed by the hydraulic 
pressure and only comes into operation 


K. Piston 

L. Cylinder 

M. Maries cam-and-double-roller 
N. Rocket shaft 

©. Spur gear 


Fig. 4. Diagrammatic illustration of the Marles power assisted steering system 
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if the steering is operated when the 
pump is not running, for example, 
when the vehicle is being towed, or if 
the drive to the pump should fail. If 
this valve were not incorporated, there 
would be considerable resistance to 
the operation of the steering gear in 
these circumstances, since the oil 
could not be drawn through the 
stationary pump. 

In the event of the failure of the 
hydraulic system, the steering gear 
operates as an ordinary manual type 
of unit, except that there is a small 
amount of backlash due to the valves 
moving the full extent of their travel 
before acting as stops to restrict the 
sideways movement of the valve shaft. 
The limit of their travel is 0-020 in in 
each direction. When it is reached, the 
torque from the _ steering wheel 
operates the cam in the normal 
manner, but through the spur gears. 

A noteworthy feature of the design 
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is that there are only three high- 
pressure seals on the moving com- 
ponents. One is on the pump spindle 
and two are on the pistons. The seals 
on the rocker shaft and the steering 
column are subject only to the return 
back-pressure. There are no seals 
between the moving parts in any of the 
valves. This avoids a possible source 
of friction. Leakage from the valves 
or past the pistons goes into the body 
of the unit and thus to the return line 
to the reservoir. 

The steering unit illustrated is 
designed to give a rocker shaft output 
torque of 22,000lb-in, with an oil 
pressure of 650lb/in*. Higher oil 
pressures, of up to 1,000 lb/in*, can be 
adopted to give an increase in torque 
output. Normally, the effort at the rim 
of a 2lin diameter steering wheel is 
about 20 lb, but this can be varied by 
altering the diameters of the pistons 
in the reaction valves. 





HITHERTO, most braking equip- 
ment for trailer vehicles has been 
designed for maximum effectiveness in 
only one service condition—when a full 
payload is being carried. With such 
equipment, braking efficiency is low 
and harsh trailer braking will occur 
when the trailer is empty or only 
partially loaded. This always results 
in excessive tyre wear when the brakes 
are applied, and it may actually be 
dangerous, since it can result in loss of 
control of the trailer. 

To overcome these difficulties the 
Clayton Dewandre Co. Ltd., Lincoln, 
have developed what is designated the 
Light Laden valve to provide adjustable 
braking control to suit varying trailer 
loadings. This device acts as a pressure 
reducing valve. Simple pre-setting of 
a handle into the appropriate one of 


N increasingly important part is 

being played in modern engineering 
by oxide ceramics which have inherent 
refractory properties far superior to 
those so far produced by metallurgists. 
A typical example is Hylumina, devel- 
oped by K.L.G. Sparking Plugs Ltd., 
originally for aircraft sparking plugs 
that have to withstand the effects of 
tetraethyl lead, fluctuating tempera- 
tures and mechanical vibration. This 
material has since proved suitable for 
jet engine re-heat plugs, operating in 
temperatures up to 700 deg C. and for 
use in the thermo-couples for measuring 
jet pipe temperatures. 

Hylumina consists of some 95 per 
cent fine-grained aluminium oxide, a 
bonding material, and very small 
quantities of two other ingredients, one 


TRAILER BRAKING 


A Clayton Dewandre and Co. Ltd. Development 


three positions determines the maxi- 
mum pressure in the brake line. The 
handle has a cam action which pre- 
loads a pressure spring that acts on a 
reaction piston to give 28 lb/in*® for 
empty trailers, 57\lb/in*? for part 
loadings, and full pressure for brake 
control under normal, full-load condi- 
tions. The reaction piston holds an 
inlet valve open when the brakes are off. 

When the brakes are applied, the 
air passing through the valve to the 
brake cylinders acts on the piston. 
As the pressure rises in the brake line, 
to a maximum determined by the 
setting of the control handle, the piston 
reacts against the spring and allows 
the spring-loaded inlet valve to seat. 
This cuts off further air supply to the 
trailer brakes. When the handle is 
set at full pressure, the piston is 





CERAMICS 


of which acts as a flux. Too high a 
proportion of silica can have an adverse 
effect on the resistance to corrosion. 
In the manufacturing technique, the 
finely screened materials are com- 
pounded in mixers and slightly damped 
to give them cohesion. The mechani- 
cally mixed material is put into moulds 
and compressed roughly into shape. 
This cast is then given more exact 
shape with a tipped tool before it is 
ready for furnace treatment. 

In the furnace vestibule the casts are 
packed into oblong boxes of fire-proof 
clay, which are mounted on trolleys 
and coupled to a slowly moving con- 
veyor for transfer through the furnace. 
From the time a trolley enters the 
furnace tunnel until it emerges, a 
period of 33 hours elapses. After 


To make the unit suitable for appli- 
cation to many different installations, 
at the lowest possible cost, it has been 
designed so that it can be assembled in 
a variety of different ways. The valve 
box and column can be mounted in 
any of three different positions on 
either end of the main casing. In 
addition, the unit can be mounted with 
either the cam or the cylinders upper- 
most. This makes possible the adop- 
tion of any one of twelve alternative 
mounting positions. Six of these 
positions are for a right-hand box and 
six for a left-hand box. Furthermore, 
provision is made for either right- or 
left-hand operation of the gear for 
each position, Six bolt holes are drilled 
in the mounting flange, but any four 
are adequate for fixing the unit, 
Rocker shafts and nose pieces are 
available in alternative lengths. There 
is a 2in offset between the axes of the 
column and the camshaft. 


positively held down so that the inlet 
valve remains open for maximum 
braking effect. 

The Light Laden 
applied with any of the three air 
pressure systems for trailer brakes. 
With the “‘single line” upright system 
the valve is fitted behind the coupling. 
In a “‘two pipe line’’ system it is inserted 
in the service line between the coupling 
and the relay emergency valve. With 
an “inverted”’ system it is positioned 
between the control valve and the brake 
cylinders or chambers. The Light 
Laden valve may also be applied to 
tractor braking systems. In such an 
application it is fitted in the pipe leading 
to the rear wheel brake cylinders or 
chambers, and provides a varying effort 
at the rear axles corresponding to the 
load that is being carried. 


valve can be 


firing, in addition to 100 per cent 
visual inspection, a sample batch from 
each firing is given a thermal shock 
test up to 950 deg C and a compressive 
test to destruction, 

In the electronics field, K.L.G. have 
made an important contribution by 
the introduction of sealed terminals 
for transformers, condensers, potenti- 
ometers and other applications. In 
addition to the orthodox type of sealed 
terminal with a sealed-in conductor, 
a range of capped terminals has recently 
been developed, primarily for use where 
space or design limitations preclude the 
use of more othodox types. Further 
designa cater for applications where 
heavy currents or high voltages with an 
absence of corona are met and many 
other applications. 
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LEYLAND TRAILING AXLE 


A New Feature that is Noteworthy for its Simplicity 


Leyland Motors Ltd. last had 

trailing-axle equipment in their 
heavy duty goods range, and the recent 
re-introduction of this arrangement 
should satisfy the demands of British 
operators whose working conditions 
permit the use of this type of layou: 
without any undue sacrifice of 
efficiency. The trailing axle has been 
introduced, for use in conjunction with 
a single driving axle, to extend the 
scope of the six-wheeled Hippo and 
eight-wheeled Octopus goods vehicle 
ranges. It is available for the home 
market only. 

With the trailing-axle layout, the 
unladen weights of both models are 
reduced by approximately 5 cwt. This 
layout also makes possible a consider- 
able price reduction. The new unit is 
completely interchangeable with the 
normal driven axle. Both the general 
layout and detail components such as 
the torque reaction tubes, air brake 
cylinder mountings, spring attach- 
ments, brake drums and connections, 
hubs, axles and tubes, are common to 
the driving axle and the alternative 
trailing axle. Therefore, the trailing 
axle can be substituted directly for a 
driven axle or vice versa without 
replacement of any other parts, 

The general layout of the rear sus- 
pension and final drive is well known 
and is briefly as follows. To carry the 
bogie, the channel section side mem- 
bers are reinforced locally by inserts, 
also of channel section. The side 
member and the insert are fitted 
together in such a manner as to form 
a box section. On each side of the 


[. is now nearly twenty years since 


By comparing this illustration of the double-drive unit wit 
can be seen that the layouts are almost identical and chat 


gie-drive unit, the brake torque reaction tube is attached to a pedestal on the 
centre component of the trailing axle 


pring is pivoted on the ends 
tube. The spring eyes are 
etween lugs extending down- 
wards from a sleeve assembled over 
the end of each axle. This sleeve is 
keyed to the axle. 

Brake rque is reacted by two rods 
fitted w generously proportioned 
ball One end of each rod is 
attached to the worm housing and the 
other to the attachment bracket at one 
end of the bogie cross tube, When a 
trailing axle is fitted, there is, of course, 
no worm housing to which to attach 


bogie 
of a cr 
pinned 


end 


that of the single-drive unit, it 
many components are common 


the torque rod, so a_ pedestal is 
mounted on the centre component of 
the axle to receive the end of this rod. 

It is doubtful if a simpler layout 
could possibly have been devised for 
the trailing axle. The axle tubes, 
instead of being mounted in sockets on 
each side of the differential casing, 
are simply pressed into a_ sleeve 
member that takes the place of the 
differential unit. Thus, the whole of 
the assembly on each axle tube is 
precisely the same for both the new 
trailing- and the older driving-axle 
designs. 

Among the components that are 
normally mounted on the differential 
casing are the inner supports for the 
brake cross tubes. Immediately out- 
board of these supports are the brake 
actuating levers. With the trailing axle 
assembly, these levers and the supports 
are exactly the same as with the 
driving axle and there are mounting 
faces to receive them on the central 
tube. 

The pedestal that carries the brake 
torque reaction rod is not unlike an 
engine connecting rod in appearance. 
It is of H-section and has at its upper 
end an eye to receive the pin on which 
is the ball end for the torque reaction 
rod. At the lower end of the pedestal 
is a much larger eye that fits round the 
central tube of the axle assembly. This 
eye is divided in the manner of an 
engine connecting rod big end, and the 
two parts are held together by four 
studs, which clamp the assembly to the 
axle tube. Location against rotation is 
effected by a key in the rod and a 
shouldered dowel in the cap. 
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REAR DRIVING AND TRAILING AXLE ASSEMBLIES FOR THE LEYLAND HIPPO AND OCTOPUS GOODS VEHICLE RANGES 


In the trailing axle, a simple central tube and pedestal assembly is substituted for the differential unit 
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NEW DIESEL TRUCK 


The First Vehicle to Carry a B.M.C. Name Plate 


HE first vehicle to carry a B.M.C. 

i name plate is the seven-ton diesel 

truck recently announced by the 
British Motor Corporation. It is 
supplied with either right- or left-hand 
steering, and with forward control 
only, and can be supplied complete 
with drop-side or platform body, or 
chassis and cab, or chassis only. Any 
of these variations can be supplied in 
the CKD condition for export. 

A B.M.C, 5-1 litre diesel engine has 
been adopted as the power unit. This 
six-cylinder engine has a bore of 
95mm and a stroke of 120mm. The 
compression ratio is 16-5:1. Maximum 
b.h.p. is 90 at 2,400 r.p.m., and maxi- 
mum torque 225 lb-ft at 1,500 r.p.m. 
A direct injection combustion system 
is employed. 

The alloy cast iron cylinder block is 
integral with the crankcase. It incor- 
porates detachable wet liners, fitted 
with rubber sealing rings at the lower 
end, and full length water jackets. 
Alloy cast iron is also used for the 
detachable cylinder head, which carries 
the valves and the rocker gear. A 
special alloy steel forging is used for 
the seven-bearing crankshaft, which is 
counterbalanced and fitted with a 
torsional vibration damper. Shell-type 
replaceable steel-backed, copper-lead 
half bearings are used. Crankshaft 
thrust is taken by copper-lead faced 
thrust washers at the front main 
bearing. 

A forged steel camshaft, with 
hardened cams, is mounted at the side 
of the cylinder block in seven plain 
bearings. Timing is by triplex roller 
chain from crankshaft to camshaft and 
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driven from the engine camshaft and 
feeds fuel to the injection pumps by 
way of a renewable cartridge type 
filter. 

A thermostatically controlled cooling 
system is employed, with a centrifugal 
water pump belt driven in tandem 
with the fan. The coolant is fed into 
a gallery in the cylinder block, from 
whence it is directed on to the sleeves 
surrounding the injectors in the 
cylinder head. The water circulates 
through the cylinder head, the block 
being cooled by water passing through 
connecting holes in the top face. 

Drive from the engine to the trans- 
mission units is taken through a Borg 
and Beck 12in diameter dry single 
plate clutch. The gearbox gives four 
speeds forward (6-061:1, 3-473: 1, 
1:746:1 and 1-00:1) and reverse, 
6-051:1. Constant mesh gears are used 
for all except first and reverse. 

A two-piece, open tubular propeller 
shaft with needle-roller bearing uni- 
versal joints is used. It has a large 
centre bearing, with the housing 
rubber mounted on trunnions. The 
two-speed Eaton rear axle has ratios 
of 6-14:1 and 8-54:1. 

Girling 16in diameter, internal 
expanding, hydraulic two-leading shoe 
type brakes are fitted on the front axle, 
with 154in diameter brakes at the 
rear. The hand brake is mechanically 
connected to the rear wheels only. All 
the brakes are fully compensated and 
independently adjustable. The foot 
brake is vacuum servo assisted. Cam 
Gears Ltd. high efficiency, heavy duty 
steering gear is fitted. It is servo 
power-assisted. 
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STRAUSSLER-LYPSOID TRUCK 


A New Cross-Country Vehicle With Two Engines 
and Unconventional Tyres 


NUMBER of cross-country 
vehicles have been designed by 
Nicholas Straussler and Co. 

Ltd., consulting engineers, of 5 Clarges 
Street, London, W.1. Their good 
performance over terrain such as 
sandy, swampy as well as rocky 
ground, is due principally to the 
employment of Lypsoid tyres, which 
are of an unusual design. These 
vehicles are said to have many advan- 
tages over vehicles equipped with 
tracks or with conventional tyres. 

The tyres differ from those of con- 
ventional design in that the width 
between their rim beads is greater. 
Their radial depth is small, however, 
so their dimensions as measured round 
the periphery of their cross section are 
but little different from those of con- 
ventional tyres designed for the same 
loads, This means that the weight of 
the Lypsoid tyre is much the same as 
that of a conventional tyre with equally 
large treads. 

The fundamental requirement for 
cross-country traction is the provision 
of tyres or tracks that give a large 
contact area on the ground. Because 
of the low ground pressures thus 
obtained, the vehicle can travel over 
sand, or soft or even swampy ground. 
Tracks are not an ideal solution, since 
a considerable proportion of the power 
developed by the engine is lost by 
friction in the track mechanism. More- 
over, track life is generally relatively 
short, and both first cost and main- 
tenance expenses are high. Also, for 
long road journeys, track vehicles mus! 
be carried on wheeled transport. 

In the United States, very large 


A Lypsoid tyre assembled on a Kirkstall axle 


diameter tyres have been employed for 
cross-country work. These give a 
reasonable area of contact, but their 
weight is such that mechanical hand- 
ling is required to fit or remove them. 
The large value of the torque reaction 
obtained with these tyres calls for 
costly and heavy driving mechanisms. 
Furthermore, they elevate the centre 
of gravity of the vehicle, which tends 
to lead to excessive rolling when 
cornering. With such large diameter 
tyres, the rim size is restricted, so the 
provision of adequate brakes is not 
always easy. 

The section of the crown of the 
Lypsoid tyre is an arc of large radius. 
Therefore, under load, the distortion 
of the tyre is such that the centre of 
the crown is bent inwards towards the 
rim and the shape of the area in 
contact with the ground is that of a 
shallow inverted pan. This is a good 
feature because it tends to compact the 
earth under the tyre instead of forcing 


Tubeless tyres of special design are employed on the Straussier vehicle to give it good 
cross-country performance 


it out from beneath as is the case with 
more conventional tyres. 

Another advantage of this type of 
tyre construction is that the angular 
deflection of all parts of the carcase is 
small. This is in contrast with con- 
ventional tyres, in which the angular 
deflection of the vertical walls of the 
carcase is relatively large. For this 
reason, the walls of conventional tyres 
have to be thin, to avoid large bending 
stresses, as well as strong. The reason 
why the angular deflection of the tyre 
used on the cross-country vehicle is 
small is that its beads are clamped to 
the rim. This gives an _ encastré, 
instead of simply supported, beam 
effect, so far as the flexure of the cross 
section is concerned, 

As can be seen from the illustration 
of a Lypsoid tyre and wheel assembly 
on a Kirkstall axle, not only is the 
bead positively gripped by the rim, but 
also it has no inner tube. An outwardly 
turned flange is incorporated at the 
edge of the wheel periphery adjacent 
to the vehicle, and at the outer edge 
the flange is turned inwards. This is 
to enable the tyre to be removed with- 
out taking the wheel off the vehicle 
The wheel rims are separate com- 
ponents; each is in two pieces and is 
bolted to the flange. One of the pieces 
is of Z-secticn and the other is a plain 
ring like a very large diameter washer 
which, when bolted to one flange of 
the Z-section, forms, in conjunction 
with the remainder of the section, a 
channel section in which is the tyre 
bead. Effective sealing is obtained by 
clamping the bead firmly between the 
flange of the Z-section and the ring, 
and also by fitting a rubber ring 
between this assembly and the flange 
round the edge of the wheel. 

Tyres of this type in general are 
designed for air pressures of from 
5-15 lb/in*. On the vehicle that is the 
subject of this article, the pressure is 
10 lb/in*. Because of this low pressure, 
large rocks can be traversed without 
any daylight showing under the tyre 
and without appreciable vertical move 
ment of the unsprung mass. Another 
advantage is that the natural frequency 
of the sprung mass is about 90 cycles/ 
min and is, therefore, approximately 
the same as that of a normally designed 
car suspension. Conventional tyres, of 
course, have a natural frequency of 
400 cycles/min or more. Vehicles 
fitted with Lypsoid tyres are satis- 
factory without conventional suspen- 
sion springs and their unsprung weight 
is very small indeed. A tractor has 
been designed on this principle, but 
the truck has conventional semi- 
elliptic springs to improve its cross- 
country performance. This type of 


M 





spring, of course, is inexpensive and 
easy to maintain. 

At the design stage, calculations are 
made to ensure that the loading and 
contact areas of the tyres for four- 
wheel-drive vehicles or for four-wheel 
bogies are the equivalent of a normal, 
well-designed track vehicle. That is, 
the mean ground-contact pressure 
ranges from slightly under 5 \lb/in* to 
10 lb/in*. On hard metalled roads, no 
doubt the local pressures on the treads 
necessary for use on soft ground are 
appreciably higher than this. How- 
ever, treads of different designs can be 
supplied to suit various purposes. The 
depth of the treads of the cross country 
truck is such that when the vehicle is 
steered on normal roads, practically all 
the distortion of the tyre takes place 
in the treads themselves, and their 
resilience is said to be such that there 
is no tyre-scrub while the local loading 
is high. On soft ground, under con- 
ditions in which ordinary tyres leave 
deep grooves and steering is therefore 
difficult, the Lypsoid tyre does not 
sink in, 80 a conventional recirculatory 
ball type, steering unit is adequate 
without power assistance. It is claimed 
that roll during cornering is not 
experienced with the Lypsoid tyres, 
even when the inflation pressure is as 
low as 3lb/in*. Since the weight 
supported per unit area of tyre contact 
with the ground is relatively small, it 
seems likely that the claims with 
regard to the long life of these tyres 
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s-country terrain are fully 
rhe rim diameter and width 
that large brake drums can 
be accommodated. As can be seen 
from the accompanying illustration, 
the overall width of the assembly is 
but little different from that of a twin- 
wheel arrangement. 


The vehicle 

The cross-country vehicle is uncon- 
ventional in layout. Two, four-cylinder 
engines are installed, back-to-back, 
with their crankshaft axes in line in a 
transverse plane. They are bolted to 
a common casing, which houses the 
bevel gear drive to the gearbox. A 
simple dog clutch is _ interposed 
between each engine and its bevel gear 
drive hus, when the loading is 
light, it advantageous to disconnect 
one engine and to run entirely on the 
other. In this way, low fuel consump- 
tion can be obtained because instead 
of two engines running inefficiently at 
small throttle openings, one is used 
with a fairly wide throttle opening. 
Another advantage of this arrangement 
is that in the event of engine failure in 
areas remote from servicing facilities, 
the vehicle can still be driven home by 
the sound engine. Undoubtedly, this 
is an important feature for vehicles 
intended for use in many overseas 
countries 

A number of different engines have 
been fitted to this vehicle. There is 
considerable advantage in employing 
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two small units produced in large 
numbers. This is because they are 
less expensive than one larger engine 
that is produced in smaller quantities. 
Moreover, spare parts are generally 
readily obtainable. 

The engines are mounted trans- 
versely in front of the vehicle for a 
number of reasons. One is that with 
this arrangement, the distribution of 
weight between the front and rear 
wheels, in the laden condition, is more 
or less equal. Therefore, the traction 
obtainable with four-wheel drive is 
better than would otherwise be pos- 
sible. Another is that it enables the 
greatest possible area to be made 
available behind the driver for load 
carrying. Thirdly, since the frame side 
members are relatively close together, 
to allow clearance for the large angle 
of lock of the steered front wheels, 
there is not space between them to 
accommodate the power units. Thus, 
if they were installed in any other 
position, they would have to be higher 
than they are at the front of the 
vehicle. 

The specification of the vehicle as 
currently designed is as _ follows. 
Two four-cylinder petrol engines are 
employed. Each has a bore and stroke 
of 100 and 115mm respectively. The 
power output is 70 b.h.p. at 2,800 r.p.m. 
and the torque is 165 lb-ft at 
1,500 r.p.m. Its compression ratio is 
6:1. The two engines drive a common 
shaft through bevel gears, which have 


c— TT 


























By mounting the two engines eonanweranty at the front, a good weight distribution in the laden state, and therefore effective four-wheel 


traction, is obtained. 


his arrangement also makes available the maximum possible space for the load 
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A simple bevel gear arrangement is used to transmit the drive from the two engines, and a dog-clutch is interposed between each engine 


a ratio of 23:24. A five-speed gearbox 
is employed; its ratios are: top 1:1, 
fourth 1-6:1, third 2-79:1, second 4-73:1, 
first 8-14:1, reverse 7-76:1. The high 
ratio of the two-speed transfer box is 
1:1 and the low ratio 2:1. In the axle, 
the spiral bevel has a ratio of 7:1. This 
gives a maximum overall reduction of 
118:1. With one engine the tractive 
effort obtainable is 9,000 lb and with 
two engines it is, of course, twice as 
much, that is 18,000 lb. 


The tyre equipment comprises 


and the beve! unit 


four Straussler-Lypsoid tyres, 44 in 
diameter X 28 in wide. In the fully 
laden condition, the ground pressure is 
only about 4} lb/in*. This is low 
enough for traversing even deep 
swampy ground. The ground clearance 
at the centre of the vehicle is 18 in and 
under the axles it is about 15} in. Both 
the approach and the departure angles 
are large so that the vehicle can nego- 
tiate steep banks. The turning circle 
is 45 ft diameter. 

Unladen, the all-up weight on the 


front axle is 2 tons 10 cwt, and on the 
rear it is 1 ton 1 cwt. With a load of 
24 tons, the all-up laden weight on the 
front axle is 2 tons 15 cwt, and that 
on the rear axle 3 tons 6 cwt. The 
overall dimensions of the vehicle are: 
length 16ft 3in, width 7 ft 6in, and 
its wheelbase is 8ft 6in. On soft 
ground the contact area of each tyre 
is 800in*; this gives a total contact 
area of 3,200 in*. The maximum speed 
of the vehicle on good ground is said 
to be 50 m.p.h. 





DYSON BOILER TRANSPORTER 


A Development for Oilfield Drilling Equipment 


HE trailer shown in the accom- 

j panying illustrations is one of a 

fleet built by R. A. Dyson and 
Co. Ltd., of Liverpool. These units 
are for the transport of large, loco- 
motive type boilers for oilfield drilling 
equipment, and have been built for the 
Assam Oil Company Ltd. The trailer 
frame forms a permanent mounting 
for the boiler, which has to be trans- 
ported from site to site as drilling 
operations are completed. When it is 
necessary to move the units, pneu- 
matic-tyred bogies are fitted; one set 
of bogies can handle several units in 
turn. 

The trailer chassis incorporates a 
built-in fire box and the high pressure 
boiler is secured to the trailer by means 
of turn buckles and chains. At the 
operating site, the two bogies are 
removed and the boiler is fired in 
position on the frame. This arrange- 
ment, whereby the bogies can be 
quickly and easily removed, is an 
important feature of the design. 

The front carriage is of the quick- 
release type. Operation of a lever 
releases the jaws that lock the king- 


The Dyson trailer for transporting boilers for oil drilling equipment 


pin, and the carriage can then be 
removed, This leaves the front end of 
the unit supported on its landing gear. 
The rear bogie is carried on a single 
cross shaft and can be released from 
the frame by undoing the clamp bolts. 
If the landing gear at the front is 
retracted, the boiler tips forward and 
the back end of the frame lifts so that 
the rear bogie can be rolled away. The 
front end of the unit can then be 
raised until the whole assembly is 
horizontal, with its base resting on the 
ground. It is then ready for operation. 


Since each boiler weighs approxi- 
mately 28 tons, the saving in time and 
transport costs is appreciable. Mild 
steel sections are used throughout for 
the trailer, which is 41 ft long. All 
the sections are electrically welded 
together on assembly. The rear bogie 
incorporates a central cross shaft on 
which the two balance beams can 
oscillate. Each of these balance beams 
is fitted with two stub axles. In the 
front carriage there are two, short, 
oscillating axles mounted in line on 
heavy-duty, trunnion-ended spring. 
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CHASSIS FRAME DRILLING 


An Interesting Use of Black and Decker Tools 


CHASSIS frame drill- 

ing jig in which 42 

Black & Decker ; in. 
heavy duty drills are used 
has been put into operation 
by Seddon Diesel Vehicles 
Ltd., Oldham, Lancs. It is 
being used to drill all the 
rivet and bolt holes for the 
cross-members and spring 
hangers on the Seddon “25,” 
a small chassis powered by 
a 34 b.h.p. diesel engine. 
Since the jig has been put 
into service, the time factor 
for chassis frame drilling 
has been reduced to one- 
third of that previously 
taken. 

Designed by the vehicle 
manufacturers after consul- 
tation with Black & Decker 
Lid., the jig, shown in the 
accompanying illustration, 
consists of a steel framework 
on which six laterally sliding 
carriages are arranged in 
pairs facing each other along 
the length of the jig. The 
portable tools are mounted 
on the carriages and form 
two banks. The design of 
the jig is such that two 
chassis frames can be placed 
back to back between the 
left- and right-hand bank of 
drills; when they are in 
position they are firmly held 
in place by means of screw 
operated clamps. 

A central shaft running the length of 
the jig carries six pinions which mesh 
with teeth cut in racks attached to each 
carriage. Thus, if the shaft is rotated 
in a clockwise direction, the racks 
simultaneously move towards the right 
and vice versa. As the carriages are 
attached to the racks, they will also 
move in the same direction. The only 
modification to the power tools 
mounted in the jig is that the combined 
side handles and switches are removed, 
and junction boxes fitted in their place. 
These junction boxes are wired to 


Jig for drilling chassis 


master switches controlled by the 
operator. By this arrangement it is 
possible to switch on all the drills in 
one bank simultaneously. 

To drill a pair of chassis frames, the 
operator switches on the left-hand 
bank and rotates the shaft in a clock- 
wise direction, thus bringing the drills 
up to the work. If the shaft is rotated 
still further, the drills will enter the 
work and finally break through. When 
this occurs, the shaft is rotated anti- 
clockwise, thus retracting the left-hand 
bank and simultaneously bringing up 


frames at the Works of Seddon Vehicles Ltd. 


right-hand bank, which is 
then switched on. 

In practice, it was found 
one operator could not bring 
sufficient force to bear on 
the shaft to allow satisfac- 
tory operation, and a capstan 
wheel was therefore fitted at 
one end of the jig, driving 
the shaft through 4:1 reduc- 
tion gear. This modification 
now enables each bank of 
drills to be fed into the work 
smoothly and without undue 
pressure from the operator. 
So that all the Black & 
Decker portable drills do 
not start drilling simul- 
taneously, the twist drills are 
inserted in their respective 
chucks at varying positions 
in relation to the face of 
the chassis frame sides. 
Accuracy of the holes drilled 
in the frames is ensured by 
means of hardened steel 
drill bushes. 

The frames when mounted 
in the jig for drilling are 
inverted, and when drilling 
of the side holes has been 
completed by the two banks 
of %in heavy duty drills, a 
number of holes are then 
drilled in the frame flanges. 
This is effected by two 
Black & Decker 4 in heavy 
duty drills mounted in No. 
60 vertical stands carried on 
sliding arms. The position 
of the holes is located by means of 
hardened steel bushes mounted on the 
jig above the frames. 

After all drilling operations have 
been carried out, the frames are 
removed and all holes deburred by 
means of a countersink mounted in a 
Black & Decker } in heavy duty drill. 
When this operation has been com- 
pleted, the frames are bent to 
shape and passed on to the assembly 
line. Should any modifications be made 
to the chassis frame, the rig can easily 
be modified to suit. 





PORTABLE POWER HACK SAW 


THe Hand-I-Hack portable power 
hacksaw developed by Lipe-Rollway 
Corporation of America, is a tool with 
many uses for almost every engineering 
factory. Gaston E. Marbaix, Ltd., 
Devonshire House, Vicarage Crescent, 
London, S.W.11, are the British agents 
for this tool, which is designed to 
eliminate the need for lengthy and 
tiring hack-sawing by hand. 


Although the tool is rugged, it is 
light in weight. It can be attached to 
the work by means of an integral 
swivel-type vice, and will support 
itself in any position, horizontal, 
vertical or angular. The sawing motion 
is draw cut and lift return. It is effected 
by an ingenious patented motion, which 
is fully adjustable from the pressure 
required for cutting 3 in mild steel to a 


feather light touch for cutting thin wall 
tubing. 

The vice has a sliding jaw that is 
grooved to take round stock, and a 
stationary screw with a hinged lever. 
It is adjustable and is accurately 
calibrated for cutting angles up to 
45 deg. Power is supplied through a 
}h.p. motor, which can be plugged 
into any convenient circuit. 
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THE RING-SPRING 


A Type of Spring Suitable for Trailer Couplings 


relatively little known, although it is 

used extensively on the Continent 
for railway buffers and couplings and, 
more recently, for aircraft landing gear, 
and lorry and bus trailer couplings. 
Because the properties of the ring- 
spring are not well known here, 
attempts are sometimes made to use it 
in applications for which it is not 
suited: for instance, it has been suggested 
as being particularly attractive in 
connection with vehicle suspensions, 
an application for which, in fact, it has 
scarcely any merit. 

The ring-spring, an invention of 
Dr. Ing. H. C. Ernst Kreissig, 
M.1.Loco.E., originated from an appre- 
ciation of the fact that springs stressed 
either wholly in compression or wholly 
in tension are, in general, uniformly 
stressed over their entire length and 
cross section and, so far as efficiency of 
material utilization is concerned, are 
unsurpassed by any other type of 
spring, but the space requirements of 
such purely compressive or tensile 
springs, for example, a wire rope, are 
very unfavourable. It was this aspect 
of the design that led to the development 
of the ring-spring.' 

This spring consists of a number of 
rings with conical seating faces 
assembled as shown in Fig. 1. Axial 
load applied to such an assembly is 
transformed, by the wedge action of the 
rings, into substantially larger radial 
forces, which elastically expand the 
outer rings and compress the inner ones. 
As a result of these alterations in 
diameter, the length of the column is 
reduced in proportion to the load. The 
circumferential stresses in the rings are 
approximately uniform; this gives a high 


|: this country, the ring-spring is 
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Fig. 1. Ring-spring assembly 





efficiency, on the basis of energy storage 
per pound of metal. Because of the 
friction between the conical surfaces, a 
much higher spring constant is obtained 
for the compression stroke than for the 
return stroke, the spring absorbing only 
about two-thirds of the energy dealt 
with in compression, Fig. 2. 

A ring-spring that was originally 
developed for heavy wagon buffers was 
designed to deal with a compression 
force of 30 t, and the rebound force was 
12:7t. The energy absorption was 
9,500 ft-lb. Other assemblies capable 
of dealing with 45 and 607 and 
absorbing 11,000 and 11,500 lb-ft 
respectively, were also produced. The 
45t assembly was applied to heavy 
goods wagons, carriages and loco- 
motives, its use being of advantage not 
only when shunting, etc., but also in 
reducing surge force set up in long 
goods trains equipped with continuous 
brakes. 

The rings are manufactured by 
rolling, and to facilitate both rolling and 
heat treatment, the outer periphery of 
each outer ring is slightly concave in 
cross section, while the inner periphery 
of each inner ring is convex. If seizure 
is to be prevented, the cone angle must 
be larger than the friction angle 
characteristic for the material. The 
friction angle amounts to approximately 
9 deg for unmachined heavy rings, 
8 deg 30 sec for unmachined light rings 
and about 7 deg for light, machined 
rings. For safety, the value of the ring 
cone angle « is based on the value of 
tana=0°25 to 0-3, that is, a=14 deg 
43min to 16 deg 42 min, although with 
machined, light rings it can be reduced 
to 12 deg. 

Ring height h, Fig. 1, must not be 
unduly small; otherwise, because of 
insufficient guidance, jamming may 
occur. On the other hand, the ring 
height must not be unduly great in 
relation to its thickness, since this may 
lead to difficulties due to rapid cooling 
during the rolling process. It is 
advisable to maintain a ratio of D,/h 
5:1 to 6:1. The maximum tensile 
stresses in the outer ring normally 
should not exceed 140,000 Ib/in’, while 
the permissible compressive stresses in 
the inner ring may be as high as 
170,000 Ib/in*, although higher values 
are acceptable for components such as 
buffer springs, which are loaded only 
at relatively infrequent intervals. With 
these it is necessary to lubricate the 
rings with gear type grease, and the 
provision of a circumferential groove on 
the outer surface of each inner ring has 
proved to be of advantage. 

The main design parameters can be 
determined on the basis of the ability 
to do work, or the elastic energy 
storage capacity S,, where: 
|. = (V0, +V,0,*)/E 
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Fig. 2. Characteristics of a ring-spring 

designed for a 33¢t load. The horizonta 

portion A is due to the inclusion of two 
slotted rings 


and V, = volume of outer (tension) ring 
V, =volume of inner (compres- 
sion) ring 
o; maximum 
outer ring 
maximum compressive stress 
in inner ring 
E modulus of elasticity 

Since with dynamically stressed 
springs, the compressive stresses are 
appreciably higher than the tensile 
ones, it is necessary to introduce a 
correction factor k so that: 

a, ko, 
The value of k depends upon applica- 
tion, ring thickness, surface finish and 
spring steel hardness. For buffer 
springs the value of k is about 1-25, 
while for higher frequency applications 
k= 1-45 to 1°65. 

The calculations are complicated by 
the necessity for taking into considera- 
tion different values of maximum 
stresses for the inner and outer rings, 
but the general dimensions can be 
readily determined by assuming, as a 
first approximation, identical stress 
values for both rings. As an example 
of the method of size determination, a 
heavy coupling spring will be considered 
as follows. The load home is P= 30 t, 
the deflection 3in and A, the energy 
absorbed, 7,300 ft-lb. The outside 
diameter is limited to 65in and the 
height home to 16in. A value of 1°25 
is assumed for k, tana==0-25 and ,, the 
coefficient of friction between the ring 
faces, 0-16, Thus the energy absorbed 
by elastic deformation of the ring is: 


A. Al 2" (1 wane) 


tana p 
7,300 * 12 (1 


tensile stress in 


0-16 x 0-25) x 0-25 
0°25 +-0°16 
51,200 in-lb. 
For @ 140,000 Ib/in*, and E 
30,000,000 Ib/in*, the volume is: 
V=2AE/a* 
2 x 51,200 « 30,000,000/140,000# 
156°5 in’ 
With D, and D, as the outer and inner 
diameters, respectively: 
V =7/4(D,*? —D,*) x 16 
156°5 in*® 
so that D,*—D,* 
12‘5=29°'7 and D, 


6°5* 
Since 


12°5, D,* 
5°45 in. 


mMe* 





both rings are assumed to be subject to 
the same maximum stress, 140,000 
Ilb/in*, the mean ring thickness t should 
also be identical, that is, t,<t,. How- 
ever, as mentioned before, the inner 
rings can be stressed to a higher value 
of o,koa, 1-25 x 140,000 175,000 
Ib/in*. For this spring, the mean 
diameter is: 
D,,=(D, + D,)/2 
(6°5 +-5°45)/2 
5-975 in 
and 
t,=(D, ~D,,)/2 
(6°5 --5-975)/2 
0-2513 in 
If the inner ring is to be stressed up to 
the value of o,--ko,, then the mean 
radial thickness 1’, will be smaller than 
the above value of 1,; consequently: 
t’, ~0°2513 * 1/1-25 0-2 in 
while the inner diameter of the new 
spring will be: 
D’,=— D,, —2t'; 
5-975 —0°-4 
5-575 in 
Similarly, the volume of all the smaller 
diameter rings is reduced from V/2 
to V/2k; this also affects the capacity of 
the assembly to do work. The magni- 
tude of this effect can be determined 
from: 
ge A ett 
A.’=579R* 3h 
k+l 


ok 
2F 


To ensure that the original value of A, 
is retained, it is necessary to divide 
t,+t', by (k+1)/2 to obtain the 
requisite value of mean ring thickness. 
This alters ¢, to t,’, and t’, to ft, 
respectively. Thus: 
ott’ = (te+t')/ ((k+1)/2] 
0°4513/1°125 #0-4 in 
t”, = 0°4/2-25 
0:1775 in 
0:4—0°1775 
0:2225 in 
Consequently, the data for the spring 
will be: 
D, 
ae 
D", 


and 1’, 


65 in 
65-2 
65-2 


< 02225 = 6-055 in 
0-4 5-°7 in 


and th 
deform it} 


A, 
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300 550 
315 600 
315 600 


250 
285 
285 


165 
180 


180 183 


161 19 
183 23 
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Ib Work 

——— done 

P, P, ft-lb 
500 60 
1,040 75 

2,000 92°55 


Weight 
P, P, Ib 





y 

4 835 3,200 1,950 
+ 5,150 29,300 
5 5,350 41,000 


1,000 
1,400 
1,640 


950 
1,200 


Fig. 3. Truck trailer assembly 


1 (6-5? 
69 in’® 

1 (6:055? 
53-5 in’® 
energy absorbed by 
n will be: 

140,000? 4-53-5 « 175,000? 

2 % 30,000,000 


6-055") « 16 
5-7*) x 16 


elastic 


),000 in-Ib 


The cents 
is obtain 


D 


Similarly 
D 


The incr 
to tensik 


whil« tn 
reduced 


Fig. 4, Omnibus trailer asse 


id diameter of the outer ring 
1 as follows: 
D D’,,)/2 
6-5 +-6:055)/2 
6°277 in 
for the inner ring: 
D’,, + D” )/2 
6-055 +-5-7)/2 
5/8 in 
ise in outer ring diameter due 
tress will be: 
D oJ/E 
6°277 140,000/30,000,000 
0-0292 in 
inner ring diameter will be 


D o,/E 
}-878 x 175,000/30,000,000 
)-0342 in 


The axial deflection for each pair of 
conical surfaces, that is, for an assembly 
consisting of half an outer and half an 
inner ring, is given by: 
f (A,+4 A,)/2 tan a 
(0-0292 +-0-0342)/2 « 0-25 
0-1268 in 
For a total axial deflection of 3 in, the 
number of cone surfaces or elements 
required is: 
n= 3/0-1268 = 24 
while the height of each ring must be: 
h=2l/n=2 « 16/24 
1-335 in 
The total height of the complete spring 
will be the height home, plus the axial 
deflection, plus a safety margin of about 
0-75 in to accommodate occasional 
overloads. Thus: 
H=16+3+0°75 
19-75 in 
As well as the stresses already dealt with, 
additional stresses are produced by the 
alteration of ring diameter consequent 
upon load application. If a straight bar, 
that is, a bar with a curvature radius 
r= ©, is bent so that the centroids of the 
section lie on a radius r,, the bending 
moment is: 
M=IE/r, 
where / is the moment of inertia of the 
section, and E is Young’s Modulus. If 
the rod is bent again to conform with 
a radius r,-+-A,/2, the required moment 
will be M’, and to increase the radius 
from r, tor, +-A/2 will call for amoment: 


; fl l 
M’.=1 E(;- ro+A, 3) 
I EA, 
2r,(r,+A,/2) 
~I Ed,/2r,? 
Since r,= D,,/2, A,=D,,o,/E and M, 
I Eo,/e, where o, is the bending stress, 
and e, in, the distance of the most 
highly stressed fibre from the neutral 
axis. The value of o, can be obtained 
from: 
I o,/e=(D,,0,/E 2r,*) 1 E 
For the outer ring 
o,=(e r,) Oo, 
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while for the inner ring 
Oo» @ (7,2, 
If e=0-175 in, 
o,==0°175 x 140,000 
7,800 Ib/in* 
and if e’=0-15 in 
a,’ =0°15 x 175,000 « 2/5-878 
8,950 |b/in* 
The axial projection of the ring surface 
is: 


2/6°277 


F =D’, (h/2) tan a 
7 x 6055 = (1-335/2) > 
3-17 in? 
so that the maximum surface pressure is: 
p= 30 x 2,240/3-17 
21,200 Ib/in* 
Of this, 30 per cent gives rise to a tensile 
stress at the cone surface. Thus, the 
maximum stress in the outer ring will 
amount to: 
o’,= 140,000 +-7,800+0-3 x 21,200 
154,160 Ib/in* 
while for the inner ring 
a’. = 175,000 +-8,950 
177,600 Ib/in? 

In the case of springs subjected to 
frequent loading, the maximum tensile 
stress imposed upon the outer rings 
should be below the endurance limit, 
but the inner rings can be stressed in 
compression right up to the yield point. 
The energy-absorbing properties of the 
ring-spring make it eminently suitable 
for use with trailer couplings; two 
typical designs are illustrated in Figs. 
3 and 4. 

Fig. 3 shows a goods trailer coupling 
for vehicles of all-up weights of 6 to 
16:5 t. It incorporates a coil spring to 
deal with light jerks and oscillations; 
this spring is preloaded to 950 lb and 
works alone until the deflection is 
increased to 5mm as the load is 
increased to 1,400 lb. As soon as this 
deflection is exceeded in either direction 
a collar on the drawbar comes into 
contact with a disc at the appropriate 
end of the ring-spring, which then 
begins to close. The load required to 
deflect the ring-spring is 5,150 lb, and 
it increases continuously to 29,300 lb, 
when the spring is closed home. A 
total deflection of 5+4+-18=23mm is 
obtained. The energy absorbed per 


0-25 


0-3 x 21,200 


7 t0 
| 199 
OR 


a Friction damping 
b Hydraulic damping 
¢ Viscous damping 
Fig. 5. Effect of damper type on vibration 
decay 
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stroke of the ring-spring amounts to 
about 1,000 ft-lb. 

The coupling shown in Fig. 4 is 
designed for use with omnibus trailers, 
and incorporates a spring that is 
similar to that in the unit illustrated in 
Fig. 3. However, to avoid horizontal 
oscillations that might be unpleasant 
for the passengers, the helical spring 
has been eliminated; in addition, the 
coupling has been designed to eliminate 
horizontal play so far as possible. The 
portion of the coupling attached to the 
towing vehicle incorporates a grease 
lubricated ball joint and weighs 62 lb, 
while the end attached to the trailer 
weighs 55 lb. By itself, the ring-spring 
assembly weighs only about 6°5 Ib. 

Ring-springs also have been applied 
successfully to aircraft landing gear. 
In this application, considerable energy 
has to be absorbed as the result of 
landing impact. They have also been 
applied from time to time, to vehicle 
suspensions, both road and rail, mainly 
because of their damping characteristics, 
which are represented by the hysteresis 
area of the load deflection diagram. 
However, this diagram shows equally 
clearly that the ring-spring is scarcely 
suitable for vehicle suspensions, since 
the return stroke of the system can only 
begin when the load is reduced to about 
one-third of that required to compress 
the spring. If the load is reduced to this 
level, the spring will begin to expand, 
and if the load is then increased again, 
expansion will cease and the spring 
remain rigid until the load has been 
increased to about three times that at 
which expansion stopped; only then can 
compression start again. This character- 
istic, which is clearly shown by the small 
loop inside the hysteresis loop of Fig. 2, 
makes the ring-spring very harsh for 
vehicle suspensions. 

Fig. 5 shows the effect of damping on 
oscillation decay, with reference to the 
fundamental differences between fric- 
tion, hydraulic and viscous damping. 
With friction damping the damping 
force is inversely proportional to the 
square- or cube-root of velocity; with 
hydraulic damping it is proportional to 
the square of the velocity; and with 
viscous damping it is directly propor- 
tional to velocity. In Fig. 6, the effects 
of viscous and friction damping are 
illustrated for a four-wheeled vehicle. 
Each of the four springs of this vehicle 
have a rate, c, of 2,200 lb/in, the total 
sprung weight being 137. For a 
damping factor of D=0-25 of the 
critical or aperiodic damping, the 
damping constant is 102 lb-sec/in. The 
oscillations due to a dynamic deflection 
of 0°65in will be damped in about 
1-5 sec, the datum line having been 
crossed four times. For friction 
dampers, the ratio x between con- 
secutive amplitudes is constant, that is, 
x=k/c where k is the damping force. 
If k=200lb, then x=200/2,200 
0-091 in; the resultant damping, as well 
as that for k= 400 lb, is also shown in 
Fig. 6. It can be seen that low force 
friction damping is of some use with 
small amplitude high frequency vibra- 
tions, but to be effective with oscillations 


102 Ib-sec/in 


(a) Viscous damper, p 
(b) Friction damper, k «200 Ib 
(c) Friction damper, k 400 ib 


Fig. 6. Effects of viscous and friction damping 


of the type set up by passage over rough 
roads or across country, ring-springs 
would have to be so harsh as possibly 
to upset the normal working of the 
suspension system, since forces less than 
those required to overcome the damper 
force will be transmitted in full 
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PLASTICS PATTERNS 


}/POXxY resins are now being pro- 

~ duced for making plastics patterns. 
Apparently, they offer marked advan- 
tages over other resins that have been 
tested for this purpose. Aero Research 


Ltd., who are responsible for the 
development of Araldite Casting 
Resin M for pattern making, state that 
shrinkage on setting is very low indeed 
and is negligible when fillers are used. 
It is also claimed that the hardened 
resin is tough, durable and dimen- 
sionally stable Araldite Casting 
Resin M sets cold in 24 hours, or in a 
shorter time if gentle heat is applied. 

Since shrinkage and brittleness 
have been regarded hitherto § as 
inherent defects of plastics patterns, 
the introduction of the epoxies into 
this field undoubtedly will arouse 
considerable interest. It should con- 
tribute significantly towards reducing 
costs. Full details of this resin are 
obtainable from Aero Research Ltd., 
Duxford, Cambridge. 
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RECENT PUBLICATIONS 


Brief Reviews of Current Technical Books 


The Grand Prix Car, Vol. I. 

By Laurence _.RS.A., 

M.S.A.E 

London: Motor RACING PUBLICATIONS 

Lrp., 13, Conway Street, Fitzroy Square, 

W.1. 1955. 84 «11. 344 pp. Price 75s. 

This, the second volume of the second 
edition of “ The Grand Prix Car,” begins 
where the first volume ended: it tells the 
story of racing from 1939 to 1953, and 
gives some glances at the technical deve- 
lopments of 1954. The contents fall into 
four main groups. First, two chapters 
summarize the whole of post-war racing 
and give the results, including the fastest 
lap, for all the major events held under 
Formula I from 1947 to 1951, and under 
Formula II from 1952 to 1953. The next 
five chapters are devoted to detailed 
descriptions of Formula I and Formula II 
cars, They deal not only with types such 
as the 14 litre Alfa Romeo, the B.R.M., 
the Largo Talbot, the 44 litre and 24 litre 
Maserati, but also vehicles such as the 
Connaught, Cooper, Arsenal C.T.A., the 
Porsche-designed Cisitalia and the twin 
camshaft, 14 litre Ferrari 

A year-to-year analysis of how average 
lap speeds have varied in the past fifty 
years or more is also given n it, the 
author shows that the fastest road racing 
car the world has yet seen is the 3 litre 
Mercedes Benz, the speed of which was 
closely rivalled by the post-war Alfa 
Romeo. The basis of comparison of this 
review is the 1906 Renault, winner of the 
Grand Prix in that year, which, it is esti- 
mated, would lap the Silverstone circuit 
at 618m.p.h. Following these _ first 
chapters are fourteen more showing how 
racing cars developed prior to 1939 and 
also the reasons for these developments. 
Comments are given on the influence of 
front wheel brakes, as well as on the use 
of alcohol fuel, the design problems of 
independent susper sion, general construc 
tional methods and supercharging 

In the last two chapters, the author 
surveys the whole field of racing car deve- 
lopment to the end of 1954. Among the 
features given in a postscript are the 
economics of Grand Prix racing, the sela- 
tion between type of driver and type of 
car, and the effect of driving method and 
team tactics. In appendices, summaries 
are given, mainly in tabular form, of deve- 
lopments between 1900 and 1953, the 
specifications of 72 leading racing cars 
built in this period, and a list of Grand 
Prix cars with the number of first places 
they have gained in major events in 
Europe. 


Pomeroy, 


Qualities of our 


Operational 
Automobiles (Ekspluatazionnie 


Kachestva Otechestvennih 


Avtomobilei) 

By D. P. Velikanov, Dr. Sc. tech. 
Moscow: State Sc. Tecnu. Pus. or 

Macuine Constr. Literature, 1953. 

5} «8. 166 PP. 63 illus. Price 6 Roub. 

15 kop. (5s, 6d.). 

This book was written as a result of the 
directives issued during the 19th Conven- 
tion of the Communist Party dealing with 
the last (1950-1955) five year plan when it 
was decided to increase road transport 
capacity by 80 to 85 per cent, and at the 
same time improve vehicle utilization and 
reduce operating expenses. 


The fir hapter deals with the overall 
effectivenc operational expenses, the 
main points to be considered as far as 
comfort operational simplicity are 
concerned, safety and ability to negotiate 
poor road It concludes with a five-page 
table summarizing the various operational 
requirements and the influence of the 
various factors upon them, The next 
chapter considers the load carrying capa- 
city of six lorry types. Following this, the 
author considers the space available in 
cars and t in considerable detail against 
the background of minimum requirements 
stipulated by the Ministries concerned. 
Next, the author deals with the power plant 
and vehi peed data, giving the power 
output ar fuel consumption curves of 
seven Cal He also gives vehicle 
tractive eff curves, tables of main engine 
data, and performance data for four cars 
and nine lorries, their maximum speeds, 
acceleration, brake performance, and mean 
operational speeds under a wide variety 
of conditions in towns and over country 
roads, with and without trailers, are given. 
Following this, the fuel consumption is 
considered in some detail with the help 
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of graphs showing the consumption in 
1/100 km as a function of vehicle speed, 
and here the effects of load, speed, road 
traffic and weather conditions, etc., are 
clearly brought out. In addition, details 
are given of “‘norm’’ fuel consumption and 
best consumption values. 

The fifth chapter deals with the life of 
components and as might be expected, 
particular attention is given to piston and 
cylinder wear of such cars as Moskvich and 
Pobeda SgS 101, 110 and 150 as well as 
gAS51 and gAS200 and 204. Compre- 
hensive data are also given on the mileage 
between main overhauls which for good 
roads varies between 66,000 and 200,000 
km for cars, as compared with 66,000 and 
104,500 km for lorries and 132,000 and 
187,000 km for buses. 

Two chapters deal with experience 
concerning component strength. They give 
details and incidence of ical failures, 
together with the steps en to avoid 
them. In addition, ground clearance, 
climbing angles, ground pressures front 
and rear wheel track and the influence of 
differences in track width on vehicle 
performance over soft ground, the effect of 
coefficient of adhesion on the climbing 
angle and useful load of typical vehicles 
and tractive effort data of cars and lorries 
are also given, 

Stability is considered next and once 
again the general considerations are 
augmented by detailed data on most 
Russian vehicles. The next chapter deals 
with riding qualities and includes particu- 
lars of spring and tyre rates, ratios of 
spring to unsprung weights and the 
k*/ab ratios for a number of vehicles 
together with the results of some vibration 
damping tests. Lorries are considered as 
well, though, in this, ‘“‘comfort’’ considera- 
tions are replaced by considerations 
relating to the ease of loading and unloading 
and the prevention of freight damage in 
transit as well as protection from dust and 
rain, Ease of control is stressed by the 
number of gear changes required in each 
gear per 100km for a number of cars 
and lorries operating under different road 
and traffic conditions and the drivers’ 
seats are also considered. The available 
instruments and their accuracy are critic- 
ized and some details are given of the 
length and width of the “blind zones”’ 
faced by the drivers of cars, lorries and 
buses, 

At the end, particular reference is made 
to the weak points in the design of more 
recent cars such as Moskvich, Pobeda, 
gAS-51 and SGM cars and gAS-5l, 
SgS-150 and gAS-200 lorries, The book is 
of considerable interest not only because 
of detailed information on the character- 
istics and performance data of a wide range 
of Soviet vehicles, but also because it deals 
with their weaknesses and makes sugges- 
tions for their rectification. The data 
presented by the author are largely based 
on the results of State organized trials of 
new vehicles which have to cover large 
distances over widely varying road condi- 
tions throughout the year and it is of 
interest to learn from the author’s recom- 
mendation that, in spite of the importance 
attached to the development of road 
transport, Russia does not possess a suitable 
test track of the ype developed by 
M.LR.A. or F.V.R.D.E. 
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PHILIPS UNIVERSAL CLARIFIER 


Equipment for the Automatic Removal of Swarf and 
Abrasive from Grinding Coolant 


tions it is desirable that 

the coolant be maintained 
in clean condition. Should it 
be allowed to become even 
lightly loaded with metallic 
swarf and with abrasive from 
the grinding wheel the finish 
of the work will inevitably 
suffer. Magnetic filters, if 
well located in the coolant 
circulating system, can hold 
most of the metal swarf, but 
not, of course, the abrasive. 
The benefits conferred by 
large settling tanks are some- 
what illusory since settling 
only occurs when the mach- 
ine is idle and the coolant 
flow is stopped. Whilst the 
coolant is in circulation fine 
particles of swarf and abra- 
sive are held constantly in 
suspension and continue to 
exercise a deleterious effect 
on the quality of the work. 
Settling tanks must frequent- 
ly be emptied and cleaned. 
To avoid interruption of 
production, this dirty opera- 
tion must be performed in 
idle time unless duplicate 
tanks can be provided. 

The Universal Clarifier, manufac- 
tured by the Industrial Division of 
Philips Electrical Ltd., Century House, 
Shaftesbury Avenue, London, W.C.2, 
offers a solution to the problem by 
trapping all types of solid matter in the 
coolant, including 
the fine suspended 
particles, by means 
of a special filter 
medium. The 
equipment con- 
tinuously filters 
the coolant whilst 
the machine is 
working, the medi- 
um being advanced 
automatically as 
required or at 
predetermined in- 
tervals in co-ordi- 
nation with the 
machining cycle. 

In operation the 
contaminated 
coolant leaving the 
machine is fed into 
a metal trough, 
from the base of 
which it is deli- 
vered on to the 
filter medium be- 
low. Drawn from 


[: all wet grinding opera- 


a roll mounted at This clarifier operating in conjunction with a Lumsden 71 LEOD surface grinder separates lings per 


one end of the 


Arrangement of Type 7733/23 clarifier on Cincinnati 


No. 2 centreless grinder 


apparatus, the medium is supported 
on the upper run of an endless wire 
mesh conveyor. Being loosely tensioned, 
the wire mesh assumes a trough-like 
shape under the weight of the coolant. 
Though the filter medium retains all 
the swarf, it is sufficiently porous to 


out 68-80 Ib of cast iron swarf per day 


permit a free and uninter- 
rupted flow of filtered coolant 
to the sump of the apparatus, 
whence it is returned by a 
pump to the grinding head. 

As the filter medium gradu- 
ally becomes choked with 
swarf the level of the coolant 
in the filter bed rises and 
lifts a float which, at a 
pre-set height, operates a 
micro switch to start the 
conveyor drive motor. The 
wire mesh conveyor belt 
moves forward, bringing new 
filter medium into position 
and automatically depositing 
the loaded paper into an 
open sludge bin. Commonly, 
a movement of from 2 to 
4in is adequate. 

Rated at 4 h.p., the motor 
and the contactor § are 
mounted on the side of the 
coolant tank and fully pro- 
tected against accidental 
flooding. All the working 
mechanism of the clarifier 
is assembled on a chassis and 

Filmatic detachable as a unit from the 
tank. The motor-driven 
coolant pump is housed in a 
small compartment, which may be 
located at either side of the tank to give 
the more convenient layout. Since the 
tank provides ample coolant storage 
capacity, it is generally possible to 
dispense with the normal settling tank. 
In such circumstances no additional 
floor space will be 

occupied. 

Four standard 
models are pro- 
duced, having ap- 
proximate fiow 
rates for soluble 
oil coolants of 500, 
1,000, 1,800 and 
3,000 gal/hr. For 
these models the 
standard filter 
medium is sup- 
plied in 100, 200 
or 280 yd _ rolls 
as required. In 
certain instances, 
particularly those 
using oil coolants, 
special grades of 
filter material, in- 
cluding fabric, may 
be employed. 
Operating costs 
under average con- 
ditions will not 
exceed a few shil- 

week. 
Overall dimen- 





sions of the four units are 53 in x 26 in, 
60 in ¥ 34 in, 66 in « 41 in, and 98 in » 
62in. Approximate height is 20 in. 
Larger units having flow rates of 4,000 
gal/hr and over are built specially to 
meet specific requirements. 

The equipment, it is claimed, makes 
possible a number of production 
economies. The complete removal of 
solids from the coolant virtually elimi- 
nates the cause of wheel clogging and 
thus less wheel dressing is required 
and the wheel life is considerably 
extended. Service reports show that 
life may be increased by 100 per cent, 
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and spoilages be reduced. 
wheel maintains its cutting 
surface ger, a quicker rate of stock 
removal possible in some instances. 

The coolant tank needs cleaning only 
four times a year, generally because 
the becomes unhygienic, in- 
stead of the usual weekly cleaning of 
the normal settling tank. This not 
only reduces maintenance charges, but 
effect tantial savings in the coolant 
costs Machine output should be 
improved as there is less down time 
for the purpose of wheel dressing and 


, 
tank cleaning. The deposit on the 


and rey 
Since the 


coolant 
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filter medium leaves the clarifier in a 
semi-dry state and dries out quickly in 
the sludge bin. Thus valuable material 
can be salvaged easily for reclamation. 

The clarifier can be usefully em- 
ployed in connection with other mach- 
ining operations. It is, of course, 
equally suitable for honing machines 
and for deep-hole boring machines. A 
4,000 gal/hr unit has been supplied for 
use with a Carlstedt deep-hole borer. 
It can also be used in strip rolling to 
ensure the removal from the lubricant 
of solids likely to cause surface 


imperfections on the finished work. 





FRONT SUSPENSION 


Sirn,—Mr. D. R. Hume, in his interest- 
ing review of automobile front suspension 
systems, states that with the vertical pillar 
suspension layout, unless a splined pillar 
arrangement is used, the front wheels 
toe-out if there is any deflection from the 
static position of one wheel, I have in 
mind an alternative arrangement that 
ensures correct steering geometry under 
all conditions of wheel movement. This 
is the subject of a patent application so, 
of course, I cannot say more of it just 
now. 

With regard to the trailing arm type of 
suspension, Mr. Hume does not mention 
one of the disadvantages. This is the 
alteration in wheelbase consequent upon 
the trailing arms moving about their 
pivots, The rise and fall of the wheel 
on a relatively small radius, leads to 
fluctuations in its rotational speed. Its 
inertia resists this acceleration and 
deceleration and thus causes the wheel 
to rotate the stub axle backwards and 
forwards about the king This, in 
turn, naturally has some effect upon both 
adhesion and steering-wheel kick 

In connection with the divided axle 
suspension, Mr. Hume states that there 
is less track variation and wheel tilt than 
with any other system, provided the roll- 
centre height is 70 per cent or more of 
the tyre rolling-radius. In view of his 
previous remarks under the headings of 
Vertical pillar, Trailing arm and 
Dubonnet systems, this is difficult to 
understand. Perhaps he will explain. 

He also mentions that with the divided 
axle system, the rate of tyre wear is 
noticeably low This, it is agreed, is 
borne out by experience. I suggest, 
however, that one of the major reasons 
may be that the wheel does, in fact, 
follow the path that the designer intended 
when encountering road inequalities. The 
high rate of wear experienced with modern 
suspension systems is referred to in a 
recent paper by French and Gough at the 
Fifth International Technical Congress of 
the Motor Industry in Munich. The 
average front-tyre life for cars with and 
without independent front suspension is 
in the ratio of 75 to 110. Whether or 
not a part of this heavy rate of wear is 
due to deflections in structure, in 
particular in  wishbones, wishbone 
bearings, wheels, steering connectings, 
etc., is questionable. It is thought that 
the front wheels fail, in many cases by 
quite large margins, to follow the path 
indicated by the layout on the drawing 
board. Examples to come to mind of 
cars which handle unusually well and 
with which low rate of tyre wear is 
experienced; in these, the designer had 
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evidently gone to some pains to ensure 
rigidity im the structure. 

Finally, I think Mr. Hume is wrong 
in ascribing a tendency to give insufficient 
warning impending breakaway to a 
coincidence of centre-of-gravity and roll- 
centre. Whilst, in some pre-war sports 
cars, this tendency was not unusual, there 
were others in which these centres must 
have been at least as close, but which, as 
a result of inherently good steering and 
handling qualities, would give the driver 
ample warning, with minimum of roll. 

R. C. SYMONDSON A.F.C., M.A., 

West Horsley, Surrey. 


Mr. Hume replies:—I shall be most 
interested to see the details, when they 
are published, of Mr. Symondson’s device 
that enables the vertical pillar suspension 
arrangement to be used without there 
being track variation due to deflection of 
one whee from the static position. 
Presumably it is simpler and less 
expensive in the splined pillar arrange 
ment, but the roll-centre, no doubt, is 
still approximately at ground level 

Regarding the trailing arm suspension, 
it is, of urse, true that with an arm 
of relatively small radius, slight 
fluctuations in rotational speed do occur 
asthe wheel rises and falls, the 
magnitude being approximately pro 
portional to the displacement Under 
severe conditions there is a tendency for 
the reaction due to this acceleration to 
ceuse the stub-axle to oscillate about the 
king pin, and on at least one well known 
vehicle hich this form of suspension 
is employed a fibre washer damper is in- 
corporated in the king-pin assembly to 
overcome that difficulty. 

Regarding my statement that there is 
less track iriation and wheel tilt with 
the divided axle system than any other, 
provided that the roll-centre height is at 
least 70 per cent of the tyre rolling- 
radius above ground level, the three 
systems Mr. Symondson mentions do not 
normally | 1 roll-centre height of more 
than approximately 10 per cent of the 
tyre rolling-radius and therefore are not 
relevant to this particular discussion 

If a double-transverse-link arrangement 
is designed so that it has a roll-centre at 
least 70 per cent of the tyre rolling- radius 
above the ground level, the wheel tilt and 
track variation, for the same general 
proportions, will exceed those for a 
divided layout. The Ford vertical 
leg arrangement will not, in the same 
circumstances, have greater wheel tilt but 
will give sreater track variation. These 
remark: based on the assumption that 
the movements to the bump and 
rebound limits are normal, as also are the 


proportions of the suspension layouts. 

I do feel that Mr. Symondson has 
raised some important points with 
regard to the lack of stiffness in the 
various suspension parts and its effects 
on tyre wear. But I also consider that 
this effect is only part of the trouble: 
much of the remainder is due to negative 
angles of attack of the tyres to the road 
during cornering. Some manufacturers, 
in an effort to reduce flexibility in 
suspension components, have eliminated 
rubber bearings. However, the pro- 
portions of the links in many of these 
arrangements are such that it is difficult 
to understand how they can but deflect 
under loads due to cornering. 

Disregarding considerations relating to 
assembly, which should in any case take 
second place to the attainment of satis- 
factory performance, the attachment 
points of the links should be spread as 
much as is reasonably possible. This, of 
course, reduces the loads on the bearings 
and attachment points, as well as 
increasing the stiffness, with only a very 
small weight penalty. Two very good 
examples of this are on the new M. G. 
Magnette, and the Ford models with the 
vertical-leg type suspension. Rubber 
bearings are used throughout for actual 
suspension on both arrangements, except 
for one ball joint in the Ford scheme; 
this ball joint also serves as a steering 
pivot. 

With regard to Mr. Symondson’s final 
point. I feel that because of the general 
proportions of most of these sports cars, 
that is, very low centre of gravity, roll 
axis approximately parallel to the ground 
and some 80 per cent of the tyre rolling 
radius above the ground level, as in cars 
with beam axles, the optimum conditions 
for correct dynamic wheel, and con- 
sequently tyre, loadings are bound to be 
critical. The following example supports 
this contention. A certain car fitted with 
a standard body had a horizontal roll axis 
10in above ground level, and its centre 
of gravity height was 12in. When a 
special body was fitted the centre of 
gravity was raised to a point 14in above 
ground level. This increased the moment 
between the centre of gravity and the roll 
axis by 100 per cent. As was so often 
the case, the vehicle with the special body 
and the raised centre of gravity handled 
far better than the standard one. 

Your correspondent also maintains that 
the pre-war cars handled well because of 
good inherent steering and handling 
qualities. One is prompted to ask, what 
is it that provides inherently good 
steering and handling qualities? 

D. R. HUME, 


East Twickenham, Middlesex. 
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CURRENT PATENTS 


A Review of Recent Automobile Specifications 


Common fuel and lubrication 
system 


“THE current development of lubricating 

oils of low viscosity has reached a 
stage at which such oils are essentially 
similar in character to fuel oils and can 
be used for either purpose in compression 
ignition engines. In a combined system, 
oil for fuel is drawn from the crankcase 
sump and the lubricant is continuously 
renewed by fresh oil. Thus it does not 





No, 720222 


become fouled by recirculation over a 
long period and the loss involved in 
draining and replenishing is wholly or 
partially avoided. 

From a tank A at low level, oi! is fed 
directly to the engine sump by a pump B 
and an overflow pipe C returns surplus 
to the tank. Oil for fuel is drawn off by 
feed pump D and delivered through a 
filter to the injection pump E. Lubri- 
cating oil is delivered to the engine by 
pump F in the usual manner. Presumably 
a filter is included in this supply line, 
although it is not shown in the diagram 
The respective levels of the inlet pipes 
of the fuel and lubricating systems are 
arranged so that adequate lubrication is 
assured under all circumstances. 

In two modified arrangements the oil 
level in the engine sump is maintained 
by a float-controlled valve. With a high 
level tank the feed is by gravity, while 
for a low-level tank a pump with a 
spring-loaded relief valve and a by-pass 
circuit is used. Patent No. 720222 
C.A.V. Ltd. 


Cooling system 


~INCE an engine cooling system must 

necessarily be capable of dissipating 
the maximum heat output under con 
ditions of sustained full-throttle operation 
in tropical temperatures, it follows that 
when operated at part-throttle for any 


appreciable period the engine is over- 
cooled by reason of the surfeit of cooling 
capacity. It is the aim to correlate the 
heat-dissipating capacity of the system 
with the prevailing degree of throttle 
opening, so that relatively high operating 
temperatures obtain on_part-throttle 
settings with the consequent benefit of a 
reduced rate of fuel consumption. 


The cooling system proposed has a 
sectional radiator comprising a small 
capacity unit A, and a unit B of larger 
capacity which jointly are capable 
of dissipating the maximum heat 
output. Each unit has a separate header 
tank and inlet, but the two have a 


common bottom tank and outlet leading 
to the usual impeller C. This discharges 
to a gallery D and coolant is delivered to 
the zones of the respective exhaust valve 


seatings. The outflow pipe E leads to the 
header tank of radiator unit A and is 
provided with the usual thermostatic 
valve F. Upstfeam of the thermostat 


is a branch pipe to the header tank of 
radiator unit B and in this pipe is fitted 
a butterfly-type control valve. This 
valve is constrained to either the closed 
or open position by a lever arm and a 
toggle spring G and is influenced to 
either position by a lost-motion linkage 
connected with the accelerator pedal 

On starting from cold, coolant flow 
through unit A only is limited to the 
usual thermostat bleed and the coolant 
temperature rises rapidly until the 
thermostat opens. Up to about half 
throttle, circulation is through unit A 
only, but beyond that point movement 
of the accelerator pedal linkage causes the 
branch control valve to open gradually 
and the coolant flow to be increased 
Sull further depression of the accelerator 
pedal results in the control valve lever 
passing over centre and the spring G 
snaps the valve fully open. Patent No 
720330. Morris Motors Ltd 


Screw-and-nut steering gear 


“THE aim of this invention is to provide 

a steering mechanism that is of light 
weight and is simple to produce and 
assemble. A main bracket A, adapted to 
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No, 720207 
be secured to the chassis framing, 


supports the spindle B having at one end 
a radial arm C. On the other end of 
spindle B is mounted the drop arm or 
lever connecting with the steering linkage 
of the road wheels. In a housing formed 
in the main bracket are mounted the 
coned races D of an anti-friction ball 
bearing supporting a rotatable nut E on 
an axis arranged at right angles to that of 
spindle B in a parallel plane. The nut 
is formed with or secured to the steering 
wheel shaft 

Engaged in the nut is an axially 
movable screw F, the free end of which 
is slotted to receive the end of arm C 
This end is shaped to an involute form 
so that in all radial positions of the arm 
its two points of contact with the ends of 
the slot will lie in or close to a plane 


containing the axis of the screw For 
initial adjustment, and to take up slack 
ness resulting from wear, a screwed 


abutment G is fitted in the end of screw 
FP Enclosure of the mechanism is by 
means of a moulded rubber cover H 
Patent No. 720207 Burman and Sons 


Lid. and W. H. Briggs 
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Heat-shield for fuel injectors 


[N attempts to improve the conduction 

of heat away from the nozzle of a fuel 
injector, a variety of constructional and 
mounting arrangements have been de- 
vised. The copper or bronze sleeve, 


expanded into the cylinder head bosses 
and in direct contact with the coolant, 
may be formed to provide a shoulder on 
to which the nozzle body or the nozzle 




















No. 719952 


cap nut is seated, In the case of “long 
reach” injectors, the long stem portion 
of the nozzle body may be shielded from 
heat conducted or radiated from the com- 
bustion chamber by a tubular extension 
of the cap nut. Since considerations of 
strength preclude the use of metals other 
than steel for the nozzle body and the 
cap nut, these expedients may not be 
completely effective. 

According to the invention, optimum 
conditions are obtained by rolling a sleeve 
A of a good heat-conducting material on 
to the stem of the nozzle body. This 
makes direct contact with the seating of 
the injector in the end of the cylinder 
head sleeve B, and at its inner end is 
spaced from the nozzle body in order to 
serve as a radiation shield. Preferably 
the sleeve A is of copper, the thermal 
conductivity of which is from eight to 
ten times that of the steel used for the 
nozzle body, and can thus be of relativel 
small section. At the extremity, sleeve 
is formed to enshroud the end of the 
nozzle as far as sible so that only a 
minimum area the nozzle is directly 
exposed to the heat of the combustion 
chamber. 

Two forms of construction are shown, 
with the sleeve secured to the nozzle stem 
by rolling over ribs C in one instance 
and into grooves D in the other. Patent 
No. 719952. S.A. Adolphe Saurer 
(Switzerland). 


Silencer construction 


SHALLOW silencer of elliptical cross 

section is formed of two pairs of sheet 
metal pressings united by spot welding. 
The casing comprises two similar pres- 
sings A, having peripheral flanges B. Into 
each of these pressings is spot welded a 
flanged, channel section baffle C located 
diagonally. Each of these baffiles divides 
its associated half-casing into three com- 
municating ducts, the connection being 
by way of apertures D and E in the walls 
of the baffle. When the casing halves are 
assembled by spot welding the flanges B, 
a marrow space F remains between the 
two baffles to permit expansion. 

The exhaust gases pass through the 
silencer in three streams. One stream 
from the inlet flows along the casing to 
aperture D, reverses direction to pass 
through the baffle, reverses direction 
again at aperture E and flows along the 
casing to the outlet. A second stream 
makes a similar passage in the other half- 
casing and the third stream, only a rela- 
tively small proportion of the total flow, 
passes directly from inlet to outlet by 
way of the space F between the baffles. 
Patent No. 719975, Vauxhall Motors Ltd. 


Resiliently mounted differential 
casing 


[N a vehicle having a chassis-mounted 
differential gear and swinging half- 
differential casing is arranged 
to oscillate about a substantially hori- 
zontal longitudinal axis outside the 
horizontal plane containing the points of 
pivotal mounting of the half axles. Rubber 
springs at the oscillation point provide a 
resilient yielding and restoring means and 
prevent the transmission of lateral shocks 


axles, the 
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fiom the wheels of the vehicle body. 

Two constructional arrangements are 
shown. In one, differential casing A is 
rigidly mounted on a shaft B, the pro- 
truding ends of which are supported in 
annular torsional rubber springs C 
attached to the vehicle frame. In the 
other, differential casing D has a tubular 
extension by which it is mounted over 
the end of a tubular frame member E 
with interposed rubber springs F. Pivotal 
mounting of the half axles below the 
oscillation axis of the differential casing, 
as in the second example, is of special 
advantage in the case of half axles having 
normally a negative inclination. Patent No. 
719816. Daimler-Benz A.G. (Germany). 


Separable ball-and-socket joints 


[XN a known type of joint a separate 
resilient ring constricting the mouth of 
the socket retains the ball in position and 
is deformable to permit rapid assembly or 
dismantling of the joint. The present 
invention proposes a socket made of a 
conventional thermoplastic material 
possessing a degree of resilience enabling 


ye 

LP PII TA 

} YY, 
“44 


(No. 718968 


it to be snapped over the ball to engage 
or disengage the joint. It also relates to 
a method of producing such a socket by an 
injection moulding process. Instead of 
using a multi-part, detachable core for 
the re-entrant cavity, a solid core is 
employed and the socket is withdrawn 
after moulding by taking advantage of the 
elasticity of the material. 

The socket A may be produced as a 
unit for attachment by any means to a rod 
or lever. Cavity B, which may be 
cylindrical, cylindro-conical, _bi-conical 
or spherical in shape, has‘a diameter 
slightly greater than that of the ball-end 
while the throat C is slightly smaller than 
the ball diameter. Alternatively, one or 
more sockets may be formed integrally 
with a rod or link of thermoplastic 
material, as at D. Patent No. 718968. 
Regie Nationale des Usines Renault 
(France). 
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HOFFMANN 


BALL AND ROLLER 
are fitted to most of Britain’s popular cars and 
commercial vehicles in the following positions : 


WATER PUMPS, DYNAMOS, CLUTCHES, GEAR BOXES, 
DIFFERENTIALS, MAGNETOS, STEERING, FRONT &] REAR WHEELS 


THE HOFFMANN MANUFACTURING CO. LTD CHELMOraneD, ESSEX 
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E.N.V. Double Reduction drives and axles 
are extensively used for battery-electric 
vehicles of all types, for petrol and diesel 

engined industrial trucks, dumpers and special 

purpose low-speed vehicles. Primary 

reduction is by helical gears and final drive by spiral bevels ensuring high efficiency 
over the entire speed range. 

A range of standard gears provides alternative overall ratios from 8:1 to 19:1. 

Standard types of axles are suitable for vehicles up to 2 tons total rear axle load. 

Nosepiece assemblies incorporating double reduction drive and differential are 


available in three sizes for building into mechanical handling equipment. 


E.N.V. WILL BE GLAD TO CO-OPERATE IN THE DESIGN OF TRANSMISSIONS FOR 
YOUR NEW PRODUCTS, 


for gears 


ENV ENGINEERING CO.LTD.. @ iB WILLESDEN, LONDON, N.W.10 


AP L65-H) 
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TIMES CHANGE! ! 


—and so do methods of 


ABRASIVE CLEANING 


ILGHMANs 


have been specialists in the field of abrasive cleaning, 
for many years, during which time our plants 
ve always been to the forefront of modern design. 
We do not know whether the old coach-builder 
used one of our plants, we should hardly think so, 
but we do know that the Bristol Aeroplane Co. Ltd., 
builders of the famous BRISTOL cars, find them 
invaluable in cutting down on cleaning time and ob- 
taining a better finish on their castings, forgings, etc. 


Let us solve YOUR cleaning problems! 
TILGHMAN’S LIMITED : 


BROADHEATH, ALTRINCHAM, CHESHIRE. 
Telephone : ALTRINCHAM 4242/7 
LONDON OFFICE: 1, Chester Street, $.W.! 
AGENTS : 


MIDLANDS : A. J, Richardson & Son Led., Commercial Street, 8 
SCOTLAND : Balbardie Led., 110, Hanover Street, Edinburg! 








ALUMINIUM BRONZE CO.LTD. 
Wallows Lane -Walsall - Staffs. . ARCO. WHR 
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Jype MILLING 


MACHINES 


designed 
‘for mass 
production 


Built by Specialists 
with over 40 years 
experience 


Illustrations show typical 
types of machines produced 
for high production milling 
of automobile components. 


All types of special mass pro- 
duction millers manufactured. 


Transfer machines can be 
developed to suit customers’ 
requirements. 


A staff of specialists is avail- 
able to study your milling 
problems, and we shall be 
pleased to submit our recommen- 
dations and proposals for non- 
standard machines. 


Our showrooms are only a few 
i minutes from London Airport. 


Mathine Ted Cimpuny Lint 


‘HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 
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at MORRIS 


The *“ gap” here is the joint between 
Roof Panel and Trunk Panel, which 
is filled with BELFRY body solder. 
Like many other famous firms, 
MORRIS rely on FRY’S solders to 
maintain pace in production, reduce 
material costs and ensure peak techni- 
cal efficiency in all soft soldering 
processes. 








Tandem Works, Merton Abbey, London, S.W.19 
Telephone: MITcham 4023 
And at MANCHESTER - GLASGOW - BRISTOL. DUBLIN 








INDUSTRY tS Sheockure 


| by machine vibration, you wouldn't wait to write to Cooper’s, you 
oper method of machine installations also enables you to change 
We should also welcome your enquiry by telephone or letter. 


If you could calculate the loss of efficiency caus 
would wire. When you realize that the Croid-' 
layouts overnight-——-well, where's that telegraph form? 


COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE 


Telephone: Brynmawr 312 Telegrams: Felting, Brynmawr 
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“Users have reported a reduction of deburring costs from 
4d. to 0.6d. per unit. A company using one large and 
one small Rotofinish machine has saved £10,000 a 


year on labour.” 





Extract from SCOPE magazine for industry. 
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£10,000 SAVED IN ONE YEAR 


It could happen to YOU 








“Rotofinish” precision barrelling techniques have been 
developed for deburring, de-scaling, radiusing, honing and 





polishing to very fine limits. 

The equipment and processes are used by many famous 
engineering firms at home and overseas who demand speed, 
precision and economy in their finishing departments. 

So many different components made from almost any 
material can be processed, that it is advisable for a Roto- 
Finish engineer to select the suitable parts for your 
production. Free trial processing follows so that we can 
prove the value of “Rotofinish” to you before you buy. 





Ask for the Roto-Finish engineer to call—it will cost 


These are the two machines that saved £10,000 in one year 


you nothing and may save you thousands. 


ROTO- FINISH LIMITED 


(Dept. A.B.) MARK ROAD: HEMEL HEMPSTEAD’ HERTS Phone Boxmoor 4600 
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MECHANICAL PROCESSES FOR DEBURRING, POLISHING AND HONING 
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From 


Silver Ghost to 


SILVER CLOUD 
ROLLS ROYCE LTD 
have fitted 
MARSTON RADIATOR 
MATRICES 


an 


MARSTON EXCELSIOR LIMIT! 


WOLVERHAMPTON & LEED 


Silver Ghost 


(A subsidiary company of 


Imperial Chemical Industries Ltd.) , . 
Silver Cloud 


MAR, 1§0 





This is our monthly Stock List, 
sent free to buyers to keep them 
up-to-date with the stock 
position. Send us your name 
and address for our mailing list 


BO LTS are our business 





yews but bolts and nuts—and we’ve been minding on standards of finish and accuracy and, recognising 

our own business quite well for along time now. the part we play in many an important production 

Time enough to build up a good range in Black Bright, programme, we do our best to keep delivery dates. 

Brass and High Tensile, a range covering most 

people’s requirements... probably yours, too. Our rapidly growing range of High Tensile Bolts 
There’s also the service aspect of Lanarkshire which **R” Quality (45/55 tons) is worth knowing about. 





We shall be pleased to send details. 








has grown up over the years. We keep a watchful eye 





Black, bright, non-ferrous bolts and nuts and high tensile bolts, too, by = 


see us about NUTS, too! [Rein WLW\BeW tt edeeecte 


BOLT & RIVET COMPANY LIMITED 


Burnbank © Lanarkshire * Scotland 
Telephone: Hamilton 1241-4 
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Scammell 8-ton chain drive solid tyre 4 wheeler. Built 1928. 
(Hardy Spicer Propeller shaft between gearbox and chain drive axle.) 


Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927, It is an expression 


of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 


to the present day. Hardy Spicer are justly proud of their record of service to the Motor 


Trade, and to have been associated with so many great names of the industry for so long. 


A modern Scammell Constructor 6 x6 Chassis 


(A Birfield Company), WITTON, BIRMINGHAM, 6 


HARDY SPICER LIMITED 
SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 


HARDY SPICER (AUSTRALIA) PTY. LIMITED, 
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Think hard-think EOIBRAC/ 


TOOL UP WITH EDIBRAC FOR HIGHER 
PRODUCTIVITY BETTER WORK — 
LONGER TOOL LIFE! 


Chere is a grade of EDIBRAC to 
ies: over every machining operation, 
seamen ties and our technical staff is always 

ready to assist with your problems. 
EDIBRAC is acknowledged in 
industry as a consistently high 
quality Carbide —let EDIBRAC 
prove its worth to you. 


~~, 
— 


ROUND NOSE 
TURNING TOOL 

—— Illustrated are a few of the many types of 
= s\= STANDARD Centurion Tools tipped with 
EB EDIBRAC — all manufactured throughout by 


ourselves, giving to the customer an obvious 


For details of our full range send today for a copy of the saving in cost and guarantee of consistent 
EDIBRAC Catalogue, which also gives information on quality. 
the use and maintenance of Centurion 7 


CENTURION TOOLS TIPPED WITH B 'D) | Ri [1\ @ 


MADE ENTIRELY BY— 


CENTURION WORKS, BROADHEATH, Nr. MANCHESTER 
dm EC 13 


EDIBRAC LIMITED, 


FUNDITOR_ 


Specially for marking large pipe flanges 
and graduating flywheels in the automotive industry, 
this FUNDITOR machine has sychronised hydraulic 
operation of marking slide and sliding table. For extra 
deep marking, an automatic repeat device is incor- 
porated. Instrumentation consists of pressure gauge, 
pressure regulating valve, and switch for single, double 
or repeat marking, giving a simplicity of control which 
permits maximum production by unskilled operators. 

Write for further 
particulars. 


3, WOODBRIDGE ST., LONDON E.C.I GaTTtT torLtd ) 


TELEPHONE: CLERKENWELL 6155-57 TELEGRAMS: FUNDITORS CENT LONDON 





AUTOMOBILE ENGINEER, August 1955 





THE DAY 


MEN GO INTO SPACE 4 | 


ALUMINIUM 


t Ne rT) 


WILL GO WITH THEM ~ 





} {/ Gut %' 


PACE travel is rapidly becoming more than just a 
theory, and aluminium, in the forefront of progress, 
is taking a vital role in its development. 
At P.B.M. the production of aluminium alloy castings 
is our business and we are fully equipped for future 


demands and are today providing castings by the finest 


Gravity Diecastings 


NG 











i} , 


techniques gained from past experience. Our design, 
laboratory, toolmaking, production, X-ray supervision 
and customer liaison on a close personal basis combine 
to make our Aluminium Castings service second to none. 
We invite you to consult us, we will gladly advise you 
how P.B.M. Aluminium Alloy Castings can cast added 


reliability into your products. 


Machined Castings and Assemblies 


P.B.M., in addition to providing the finest of aluminium 
castings by the most modern techniques, have all the 
facilities for supplying castings as fully machined and 
assembled components. This service is also extended to 
the finishing of castings by other manufacturers—we will 


be glad to receive your enquiries. 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 224A 
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——— TELEPHONE: GREAT BARR 1794-5-6 = 





N E y - R _ To help your design department, 
the Lewis Spring Co. offer a 


40 page booklet on spring design, 


COULD ful fecal data 30 pot 
UNDERSTAND € 
ANYTHING 
MECHANICAL 


You'd be surprised how many giant creative 

brains boggle at mechanical details. ‘‘ Thank heaven 
for Lewis’’ they say, ‘'! can depend on 

them to design the right springs for the job.’’ 
Why don’t you try us too? 

‘* Leave it to Lewis’’ has been said with a sigh 


of relief for over thirty years now. LEAVE /7 T. 


THE LEWIS SPRING CO. LIMITED CUS 


RESILIENT WORKS, REDDITCH OF REDDITCH 
SPRINGS, SPRING CLIPS 


‘Phone: Redditch 720/1/2 PRESSWORK. WIRE FORMS 
VOLUTE SPRINGS 








London Office: 321, High Holborn, W.C.1 "Phone: Holborn 7479 and 7470 








by development ... 


The application of Betaloy to spiral cutters 18 @ NeW development to meet the 
demand of aircraft, automotive and genetal engineering industries. Tippec 


cutter with the jongat life and production advantages of Betaloy. It gives hi 
chip clearance and, consequent on more efficient distribution of chip load, 


reduces wear on the cutting edge. The Betaloy SPIROCARB cutter gives n 
cutting qualities at increased rates of feed and smooth operation at high SB 
without loss of finish. We invite your enquiries for this type of cutter. Ory. et 


BIRMINGHAM TOOL & GAUGE CO. LTD., BIRMINGHAM 19 


LONDON OFFICE: 26 HOLBORN VIADUCT, LONDON, E.C.!I Telephone: Central 6454 


Beardmore 
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If Meating Services 


A NOTABLE CONTRIBUTION 
TO MOTOR 


Redifon are today providing the most complete R.F. heating 
services to industry, As used by the leading automobile manufac- 
turers, the application of these services is a wide one, and embraces 


the hardening of valve rockers and tappet screws, rocker shafts, 


SA natasha nee halen wettest 


starter ring gears and valve rockers after local carburising . . . 
local annealing of door panel pressings and tappet covers. . . 
annealing camshaft gears after carburising and hardening. . . 
silver brazing petrol filler assemblies . . . soft soldering petrol tank 
fittings and fixing clips to bonnet flutes, Melting battery 
connectors, glueing, shrinking, upsetting, and drying are 
applications of this comprehensive service. 





1H.39 9kW. generator fitted with work 
bench for simultaneous annealing of two 
camshaft gears supplied to the Austin 
Motor Co. 


IK cn the welling of PVC. materiales 


One of the most important and technically interesting applications of 


Redifon R.F. Heating is the welding of upholstery made from P.V.C. coated 


fabrics. A typical installation for welding a car door trim is shown below, 
with a Redifon 6kW. RHI6 feeding 


coaxially a 15 ton hydraulic press. 


Complete door trims are welded in one 
operation in approximately 20 seconds, 
giving a floor to floor time of 30 - 40 
seconds. Similar techniques are now 
being developed for welding seat 
backs, using more powerful 
machines. Write to Redifon for 

full details of these and other 

welding and trimming 


RH16 at Vauxhall Motors 


applications. 


Industrial Electronics Division 
REDIFON LIMITED, BROOMHILL ROAD, LONDON, 8$.W.18. Phone: VANdyke 72861 


4 Manufacturing Company in the Rediffusion Group 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic Operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 








We also manufacture Rotary Cam 
and Profile Milling Machines, Shore 
Thread Milling Machines, Multiple 


ENGINEERING CO. LTD, [eesneessiepepiege 
y s tor 
COVENTRY none: covenrey acai ore dagen 


‘ Rainbow 








PAYS DIVIDENDS 


A machine tool is only as good as the oil that 

it The choice of oil therefore not only detern 
efficiency of the machine in operation, but 
length of its productive life 

Different types and parts of machine tools 
different lubricants. Whatever the unit to be bul 
there is an appropriate oil to be found in the 
Miller range lhe GENA section alone compr 
oils graded in viscosity to lubricate all typ« 
speed spindles, plain bearings, headstocks, gear 
and slideways Frey all possess great film strengt 
exceptional powers of adhesion to metal. But + 
tool lubrication is a specialist's job and maybe 
advice. If so, please call in one of our represe 
they are at your service whenever you need the 


FLETCHER MILLER 


FOR COLLCE MACHINE TOOL LUBRICATION 


== VETA |GENA. 


THE MACHINE 
SYSTEMS GENERALLY TOOL LUBRICANT 





FLETCHER MILLER LTD ALMA MILLS - HYDE - CHESHIRE 


TELEPHONE HYDE 781 (5 NE TELEGRAMS : EMULSION, HYDE 





MTI1.24 
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When 


weight 
Is a problem 


Excess weight is a handicap all round. And that is true in 
industry. You know perfectly well that a reduction in weight 
—say, in transport or building—may often mean greater all 
round efficiency and economy. The question is : how can 
weight be reduced without loss of strength? 

More and more, ‘Kynal’ wrought aluminium alloys are 
providing the answer. There is scarcely a branch of 
industry today where they are not used. The reason is that 
they are light and yet very strong and durable. 

They are made by I.C.I. Metals Division— 
that is proof enough of their quality— 

and the usual rigid technical control 

during production ensures that they will 
stand up to the most testing conditions. 

Have you a weighty problem? 

If so, let ‘Kynal’ solve it for you. 


*KYNAL’ AND ‘KYNALCORE’ 
wrought aluminium alloys are already 
extensively used in the following industries: 


Aircraft : ribs, spars, engine components, stressed skin covering, 
fittings, etc. 

Railways : structural members, roofing, panelling, windows, luggage 
racks, etc. 


Road Transport : structural members, floor planks and panelling, 
windows, tread strips, doors, small fittings, et 


Shipbuilding : bridges, wheelhouses, outer funnels, skylights, decks, 
stanchions, bulkheads, watertight doors, lifeboats and davits, etc 


Building : roof coverings, side claddings, ventilators and windows, 
panelling, interior fittings, etc. 


WICoz 7 
bentiay 





IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 
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In the words of Shakespeare: 


"He is well paid that 


is well satisfied 


“ Merchant of Venice” Act IV. Scene 1. 


Satisfaction in a job well done was ample reward for Portia in delivering 
Antonio from the demands of Shylock. That same satisfaction is ours in 
delivering you from your riveting problems, and we can do so with the 

POP” riveting system. Riveting can be done in one operation, by one 
operator, working from one side of the material only, with this highly 
efficient system. The consequent saving in man-power and increase in 
production will pay and satisfy you too. 


Our technicians are at your service. 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road ~° BIRMINGHAM 22 


Telephone : BiRchfields 5024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 


RIVETIN G Consultants & Too! Manufacturers : 
ONE OPERATOR AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
“POP” is a regd. Trade Mark of Geo. Tucker Eyelet Co. Ltd. 


THE MODE Rife STEM OF RIVETING 








LAPPING 
MACHINE 


A finishing process economical and super 


accurate, 
Super finish to 4- micro-inch from 4-7 
micro-inches (as ground) obtained in two passes 
° by the S.F. centreless method — Capacity up to 


- 14” diameter. Write for full details. 
oe eg me ge 


CHURCHILL @ 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON, MANCHESTER, GLASGOW and NEWCASTLE-ON-TYNE 
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SURFACE HARDENING 
of tank track pins 


Tank track pins are being surface hardened 
with a G.E.C. high frequency induction hard- 
ening machine at the Cardiff works of Curran 
Steels Ltd. The pins are hardened to a minimum 
of 54 Rockwell C and to depths varying from 
025” to .0§0”. Previously it was found difficult 
—and with one pin size impossible—to restrict 
the hardened surface to acceptable limits and 


all pins had subsequently to be straightened. 


Write for details 
of G.E.C. high frequency heating. 


SEC. 


PROCESS HEATING EQUIPMENT 
FURNACES + HIGH FREQUENCY - INFRA-RED 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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1,955 MORE MILES PER PINT OF OIL! 


Vintage Model 
Rej ted With Duafiex Rings Duafiex Restore Original Efficiency 


Mileage per pint of oil increased A set of Duaflex rings will restore the 
from 45 miles to over 2,000 miles! engine to its original efficiency — even 
That’s what a set of Duafiex rings if the cylinders are quite badly worn. 
achieved in Mr. A. S. Lewis’ 1930 Alvis  Self-adjusting, they take up wear in 
Silver Eagle. cylinders, automatically adapting them- 
“On a 1,264-mile tour of Scotland _ selves to irregularities in cylinder walls, 
last August it consumed no less than maintaining a gas-tight seal all the time. 
28 pints of oil —a pint every 45 miles,” You'll find Duaflex rings restore the 
he writes from Derwen Fawr, Swansea. power and defer the need for a rebore 
“As soon as I returned I had Duaflex until such time as a major overhaul 
rings fitted. With oil consumption what becomes n« ary through bearing wear, 
it was, I did not expect more thansome burnt out valves, etc. It would pay 
small improvement, but am delighted to _—you to find out more about Duaflex now! 
report almost total elimination of oil 
* burning ’. I changed the oil within the 
thousand without topping-up and have 
since added less than 3 pints for over How Duafiex Rings Work Your local garage will give you details 
6,000 miles.” anand rome and quote for fitting 


is Your Car ‘ Eating’ Oil? sealing sprin Prinz, WELLWORTHY 


Is oil consumption beginning to 


worry you? And petrol, too? Then it 2 ; : 
means that cylinder wear is nearing Ya 
danger point and that your engine 


ide . 
efficiency will deteriorate more and Pin em aa 
OIL CONTROL RINGS 


idl Ww _ ben h 1 pr on cylinder walls, 
more rapid y. hy ? Because when 3 he rails ‘ wipe ’ oil from cylinder walls, 
cylinder walls start to wear, oil seeps up avo raping and wear. 


into the combustion chamber and burns ** The Choice of the Expert e 


1 i For the best results: At the same time as 
en a ~ ae ee gocs up by Duafiex Oi! Control Rings are fitted, also REDUCE OIL CONSUMPTION 
caps an yunds, ut even more 15 fit Wellworthy Pistons with Matched Sets IW 2 FER RE-BORES 
happening. The explosive gases, too, of Wellworthy Rings. CREASE COMPRESSION - DEFE 
leak past the piston — wasting both Write for literature to : 
power and petrol, WELLWORTHY LIMITED + LYMINGTON + HANTS 


*stasiisnen ‘897 


CABLE ASSEMBLIES 


... the history and progress of mechanical 
transportation owes much to the vital con- 
tribution of the BOWDEN Wire Mechanism 


BOWDENEX BOWDENITE 


for heavy cables for light controls 


CONDUITS, CABLES and ACCESSORIES for all remote control mechanisms 


BOWDEN (ENGINEERS) LTD. 


Victoria Road, Willesden Junction, London, N.W.10 Telephone: Elgar 4805 


106 AUTOMOBILE ENGINEER, August 1955 





PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 





case hardening quality 


for 


gudgeon pins 





THE PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 
NE: ROTHERHAM 2141 (10 lines) TELEGRAMS ; YORKSHIR 


TELEPHO E, PARKOATE, YORKS 
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MOSS GEARS 


THE MOSS GEAR CO., LTD CROWN WORKS, TYBURN, BIRMINGHAM, 24 
Phone: ERDington 1661-6 Grams: “Mosgear Birmingham’ 


commands 
confidence 


From the | ng of a job to its completion there is confidence 
all the wa hen copper is used, Those who spec ify it, those 


who fabrica and those who finally use it in service, all know 


that coppe! ins a permanent job well done. 
nd efhciency in the application of copper and its 


lvisory service of the C.D.A. This entirely free 


For ecom 


alloys use ft 


service ex he Ip copper to help you. 


FIRST ASK THE C.D.A. C 
YN 


KENDALS HALL + RADLETT + HERTS - RADLETT 6616 


COPPER DEVELOPMENT ASSOCIATION 
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Pioneers of scientific filtration 


VOKES LTD: GUILDFORD: SURREY 

London: 123, Victoria St., Westminster, $.W.1 

Vokes (Canada) Led., Toronto Vokes Australia Pry., Led., Sydney 
Represented throughout the world 
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What happens 
in the 
first few 


minutes? 





Wuatr HAPPENS WHEN AN ENGINE 
is started from cold and the oil is highly viscous? 
Does the direct-flow device come into operation 
for long periods, allowing completely unfiltered 
oil to pass into the engine . .. or is the filtering 
medium such that filtration can commence almost 
immediately ? ‘This is the vital consideration 
where lubricating oil filtration is concerned, for 
itis during these early minutes that so much wear 
can take place. It is for this reason that, through 
years of research and development Vokes have 
proved that no filtering medium surpasses that 
of high quality felt fabric. Only a felt fabric 
material offers low resistance when starting from 
cold... only a felt fabric can give “ filtration 
in depth.” In short, you must filter all the oil, 
all the time . . . and only with the Vokes type 
felt fabric element is it possible to do so with the 


maximum efficiency and within the minimum 








CHASSIS FRAMES ¥ 
for the Automobile Industry 


frames for cars, also 


Chassis 


unit components including 
side-members, cross-members 
engine bearers, suspension, links 
and welded fabrications, are 
produced in the extensive 
pressings plant 
of 


‘ j JA A D>, 
JOHN THOMPSON <) 
MOTOR PRESSINGS LTD., WOLVERHAMPTON 
Telephone: Bilston 41121 Telegrams: Motoframe, Wolverhampton 


PLASTICS FOR INDUSTRY 7 


h, 


b ie ele 


HAVE the ex perience 


TOOLMAKERS 


ACTUAL MAKERS OF 


Compression a CEMENTED LOV 
Sawn and Machined Parts = | 
PERSPEX and P.V.C. Mouldings | TOOLSETIPS 
*Resoid’ Closures | ; (alalogue on Request j 
Laminated Tubes, Angles and Channels ‘ , NOR 2226 (31 


/ RESINOID & MICA PRODUCTS LTD 
j MARY ST - BIRMINGHAM 12 - Tel Calthorpe | 
LONDON 26 Queen Anne's Gate $.W.1 Tel WHitehall 8 
One of the group of companies associated with the 
Southern Areas Electric Corporation Limited 


ey TA 


CRAMS 


Nes) 
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WAY SERVICE 


The introduction of modern forging plant enables Samuel Marsden’s 
to offer a comprehensive service to all users of nuts and bolts, etc., whatever 
their application. Standard or Special—Black or Bright—Hot and Cold 


Forged—or Straight from the Bar, we can supply your requirements. 


Wiley 


SAMUEL MARSDEN & SON LIMITED 
ALTRINCHAM STREET, MANCHESTER 1 Telephone: ARDWICK 1765 


Telegrams: *Boles’ Manchester 















én 14 77 
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Photo by courtesy of The Austin Motor Co, Lhd. 


PERMACEL 
BRINGS YOU 


NEW — 
DOUBLE - 
DUTY 


masking 
tape 


* Permacel’s new adhesive 
sticks better-—instantly and 
firmly to any surface rough 
or smooth. 
Clean line of demarcation. Permacel keeps 
all paint off protected areas. 
Permacel sticks firmly and strips off 
cleanly, without affecting painted surfaces. 
Permacel is unaffected by chemicals and 
solvents, 
Permacel’s extreme thinness prevents paint 
build-up at edges. 
Permacel is skin flexible. Gets around 
awkward contours and uneven surfaces. 
Write for your free copy of the Permacel 
Guide to over 400 uses for Permace! Self- 
Adhesive Tapes to Dept. A.E., Industrial 
Division. 


PERMACEL 


TRADE MARK 


SELF-ADHESIVE TAPES 


| 





Gohmon«fohwion (GT. BRITAIN) LTD., SLOUGH, BUCKS. 


112 


¢ 


we 

4 Two hands belonging 

VI a a he to a skilled worker. 

Where would the 

. drive for more pro- 

duction be without 

of roduction them? They deserve 

the best press guards 

made today. And 

you have a right to expect that your consideration will not result 

in a fall in output. The answer is, of course, the “Fastrip”’ 
Synchronised Guard for 
more production and 
greater safety. Send for 


full details today. 
J. P. UDAL LTD. ltl 


INTERLOCK WORKS 
COURT RD., BIRMINGHAM 12 PRESS CUAROS 


Telephone: CALthorpe 3114 








the components 

to be made from 
tested and reliable 
steel—which means... 


KIRKSTAL 


BRIGHT STEEL BARS 


CARBON AND ALLOY IN ALL STANDARD SECTIONS 
ALSO SUPPLIED, FULLY HEAT TREATED, TO 
ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD ~ LEEDS S ~ Telephone: HORSFORTH 222! 


mie 
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IN GRINDING & POLISHING 


To meet the increasing need for higher standards of finishing 
throughout every industry R.J.H. have specialised for years 
to produce a range of Backstands, Bandfacers and Grinders to fit 
all requirements. The success of this aim is proved by the 
growing number of manufacturers who are reducing costs and 
increasing quality by using R.J.H. equipment. 

We will be pleased to send on request literature 


covering complete range of equipment. 


R. J. H. TOOL & EQUIPMENT CO. LTD. 


HECKMONDWIKE : YORKS, 
Telephone: Heckmondwike 490 
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Today’s all too familiar 

trend of increasing 

costs can only be halted 

by making production 

more economical. But 

how to do so raises problems 

too. Fortunately, when 

it comes to Malleable Iron Castings 


your interests are our particular concern. 


The Blackheart Malleable 

Iron Castings we produce 

enable you to bring 

costs right down to earth. 

Production technique is such that 

castings are usually ready for 

immediate jig machining. Our casting: 
conform to the Highest British Specification 
accepted—-B.S.S. 310. (1947) Grade 3 


SHOTTON 


BROS: LTD 


ACK HEARS 


BL ! ble 
nos 
| 


OLDBURY, NEAR BIRMINGHAM 


Telephone : BROadwell 1631-2 








™ “on ju 7 ; 
wa, 
| 


com & hh 


' 


Turner T.T. Riveting Mach- 
ines cut your riveting costs 
to the minimum. A wide 
range is available. Send us a 
sample of the job you want 
to rivet and we will send 
you full details of the machine 


LIKE | 
inn #1 el 


WE MAKE MACHINES TO RIVET THEM 
Also ‘‘Linishers”’ ya 8 | rp Re E R 


and Disc Grinders. 
MACHINE TOOLS LTD 


Tel. Aston Cross 2244 63-68 PRINCIP ST > BIRMINGHAM: 4 


PARTS 





THE AUTOMOBILE INDUSTRY 


erialite 
PRODUCTS 


INCLUDE : 


FOR 


electrical 
= ye Bho teavies 
e-tree sc 
AUTO seduces cond 


s. More- 
CABLES 


over, these cables are competitively priced so 
that high quality and economy are « ved in 
the installation. 


ressors 

fitting. 

erence on T/V is most 

se supp are speciall 

for use where car radio is installed. 
performance is unaffected, 


INTERFERENCE 
SUPPRESSORS 





IGNITION 
CABLES 


grease, 


ride ‘ange of bellant colours and is low priced 
Other cables include rubber insulated and 
rubber, textile and lecquered types. 


CAR 
AERIALS 


el 
ble to 5’ 
It is capable of 


providing a high pickup with low noise 


Please send fer details of the above and other products in the Aerialite Range 
AERIALITE LTD. STALYBRIDGE, CHESHIRE 


DEPOTS AT: 
LONDON, SRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


Bulg flap 


Peet rae es CLATEOW - NR 
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Tedd ington 


Photograph by courtesy of 


London Transport Executive 


O 
P He 


VS 
x 


tive seal! 
- 
against ™° 


" 

‘T EDDINGTON Shaft Seals are ideal for shafts 
running at speed. For example a 34” dia. shaft running 
at 2,000 R.P.M. in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 
will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 lbs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 
reversing. 








rhe British Thermostat 
Company are the largest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals. Write 








for Leaflets NS.5 and NS.33. 


THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY -ON- THAMES, MIDDLESEX 
Telephone: Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Code; BENTLEYS Telex: 2-2724 TEDDCONTSNBRY 


Good/a MITRE 
Drop Forging 


We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs. 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 


WOLVERHAMPTON ROAD, WILLENHALL, Staffs. Phone 486/7 


~ 


PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


STATION RD (EAST), HORLEY, SURREY 
A.I.D., M.O.S. AND ADMIRALTY APPROVED 
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A blind Rivnut — a captive nut 
either or both! You can fasten with 
it, you can fasten to it, or you can do 
both at once. The Rivnut is as versatile a 
fastener as was ever produced, Upset by a 
simple tool entirely from one side of the work, it 
performs its dual function of Rivnut and nut 
with perfect efficiency, while in addition it can be upset 
inside solid material to form a neat and secure tapped insert. 


Standard Rivnuts are made from light alloy in flat head 





and 90° countersunk styles, in sizes from 


(Lin read “rs 4 B.A. to gin. BSF, 





ceRPRegae & TD Cee et ee & Ft BIRMINGHAM 3 


Beardmore 
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HERE’S THE 


Keliability 


INDUSTRY DEMANDS 


Industry has been looking 
| for just such an engine as 
” i this—an engine chat takes 
D 0 U f [ Eb Bs up very little space and 

r uses fuel sparingly, yet 

gives power in plenty for 


os Sp the job on hand and keeps 
U S H F I eh, | going year after year 
mes | with the minimum of 

Fagen | ; 


maintenance. A depend- 
able, versatile, 
hard working, 
economical 


engine 





HIGH SPEED STEEL a an 
, COMPRESSORS 
ROAD ROLLERS 


RAIL SHUNTERS 
5 T E A M STATIONARY 


ENGINES 
TEMPERED | .— 


Send for dlat, ms me ] 


er  cenhent : 
T W | & T | : gon FODENS jon 








140 BHF 


S4NDBac,, 


D it i] L L s | | — i  CHESHing 








The super heated 

treatment which ir arts 
the distinctive blue-black 
oxide coating to these 
Super High-Speed Steel 
Drills, also gives add nal 
toughness, serves as ust 


OSBORN eve and act 
FOR ; lubricant 
0 UA Y Catalogues sent 


request 





Other products ir 
Milling Cutters, Re 
Files and Rasps, Tay 
Dies, Hacksaw Blades, f 
Tools, Toolholde 


Tube Expand 
UNSURPASSED FOR PURITY, 


UNIFORMITY AND DURABILITY 


Phosphor Gronze RODS & TUBES 


’ Chill Cast Rods & Tubes 4” to 10” 


SAMUEL OSBORN & CO.LIMITED | wasp? lead Mead 


Phosphor Bronze 


“GLYDE STEEL WORKS, SHEFFIELD — 
WHYTE E COLLINS LTD «©» 


KELVIN WORKS FENTON STOKE ON TRENT BS 


SM/YC 740b 
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THE SPECIALISTS IN ALL VARIETIES 
OF MATERIAL AND ELEMENTS. 


LTCHFTELD BROTHERS [rp. 


Broadholme, Belper, Derbyshire Telephone: BELPER 234 
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giving him the 
cold shoulder! 


Round about the time that Napoleon was meeting his 
Waterloo, English girls were doing their best to look 
like statues. They draped themselves in ‘off the 
shoulder’ high-waisted Grecian garments, which they 
damped, so that the material would cling to their 
figures. Men copied them by damping their panta- 
loons before putting them on and then drying them 
skin-tight. 


The fashion at Ekco is to keep apace with the times 
in everything plastic. Designing, tooling and moul- 
ding—we do it all —‘under one roof’. Whatever 
your problems in plastics, however large or com- 
plex, we have the know-how and experience to 
offer you the perfect solution. Get in touch with us 
at Southend! 


SEKOO pisiic: 


G. K. COLE LTD, (Plastics Division), SOUTHEND-ON-SEA, ESSEX. 
Member: af the British Plastics Federation 





THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


bushes and liners are manufactured in accordance with 
H x7 S. i : 1953, che recommended 
wees dance with British Standard for B 

















Established 30 years 


LAWRENCE Bros. MILLWARD LTD 


Wicke 


ROTHERHAM cre 














Cejeatotia NGM WRENCHES 


na le “ei, iy j 


NUT TIGHTENING 
TORQUE DATA 
Leaflet availabie 


6 Models cover 
2-400 feot ibs 
for 
STURDY & RELIABLE. i” ¥’ and 3” 
COMPACT DESIGN. 
ADJUSTABLE. 
3 PHASE SIGNAL BY 


SIGHT, SOUND & FEEL. 





JENKS BROS. LIMITED, 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 


See our Stand No. 4866, Transport Service Equi 
Motor Exhibition, Earls Court | 
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Taking things by and large... 














you won't find anything big in the way of assembly that we are not capable of handling. 

In fact, the larger they come the better we like it, whether it’s in terms of size or quantity or both. 
Up at Wellington, there are some 50 acres of available assembly space filled with the latest 
equipment and staffed ready to handle anything from washing machines to the heaviest road and 
rail vehicles, Whatever your production programme there is nothing, within limits, that 

is too big or too small for us to handle. 


That is why you find so many manufacturers 


Call in 


Joseph Sankey & Sons Limited 
Hadley Castle Works 
Wellington, Shropshire OF WELLINGTON 


ankey 


Telephone: Wellington 500 
Telegrams: Sankey, Wellington, Shropshire 
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7~SEtCesseeeeatts > 


Alloy Castings 


By well considered designing and ; can be done . the 
careful choice of modern materials, j ( spot by any 0 

Tangyes, Ltd. of Birmingham have | : 10 HALDEN branches 
uced the “ Hydralice” range of j 4 f ‘ A specialized photo-copying 
light-weight jacks, Produced mainly ( service is available at every 
fi lumini ; i ’ one of Halden’s branches, 
rom aluminium alloys, with Yi fi 4 where 2 complete range of 
no sacrifice of the safety margin, ’ up-to-date equipment is used 
; : 4 to reproduce plans, 
they will lift 15 to 50 tons and ~~ deeds, documents etc. 
yet themselves are lifted by af Copies produced by 
one hand, This 25 ton 4 Litho and all che usual 
= hi " 

Jack weighs only 2p peaeeumanas 


53 Ibs. 





+7 i For those who do their own } 
j photo-copying, Halden’s offer a | 
comprehensive range of modern 
machines capable of producing first- | 
class work. 
Halden’s are also licensed by the 
Controller, H.M. Stationery to 
reproduce Ordnance Survey Maps in 
one colour. 

castings, 
as indicated, 


are supplied by the OF MANCHESTER 


Friar Park Foundry 
J. HALDEN & CO. LTD., @ ALBERT SQUARE, MANCHESTER 


GRANCHES AT: LONDON, WEWCASTLE-ON-TYME, BIRMINGHAM, GLASGOW, LEEDS AND BRISTOL 


and this photograph 
f the 25 ton 





“ Hydralite” is 
reproduced by hind 


& per mission of 


Tangyes, Limited. 










































































PARK FOUNDRY, 
PARK ROAD, WEDNESBURY, STAFFS, AMAL LTD - HOLDFORD ROAD - WITTON + BIRMINGHAM 6 


AP 180-100 
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IMVAS Automatic Die Sinker 














for HORIZONTAL - - 


VERTICAL tM 












MIRROR. -- 


CIRCULAR «=~ 
SEGMENT COPYING 


Arranged with two 
angle plates for 
simultaneous re- 
production of two 
components 






Illustration shows machine fitted with 


vertical attachment—copying using 
the two rotary tables. 


MODEL FK08c 


TWO MILLING 
SPINDLES 























pe Our Showrooms 
are only a few minutes 


Airport 
from London rpo HAMPT 























AUSTIN 


USE 


CLANCEY 


CAST-IRON 


VALVE GUIDES « “i” TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 


| TELEPHONE CRADLEY HEATH 
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Table, 2 Rosary Tables 
Longitudinal Table Traverse (automatic) IPpin 
Transverse movement of slide 
Vertical travel of spindle head 
Spindle Speeds (8) 


Feeds (8) 
Longitudinal Table Feed (per min.) = Hin, to Bjin, 
in, to Sgin 


Spindle Vertical Feed (per min.) eve 4 
Net weight approx i ove 


Ni WHIMS 


e FELTHAM 4266 ables & 


694II 





CAPACITY 
27 hin. dia 
15fin 


Hijin 
70 to 800 or 335 to 3,600 r.p.m 











9) tons 








trv CFCMY MY LUMA 






THAM MIDI ty 


ON HOAD WEST HANWORTH FEL 


SHIPMENTS. FELTHAM 


G-CLANCEY L”®: BELLE VALE - HALESOWEN 


re 





THE STANDARD 
OF QUALITY 


a 


, DURABLE 
\, ACCURATE 
\\ RELIABLE 
\\ WORKMANSHIP 
\\ IN 
\ NOTABLE 
\ STEELS 


Alloy Tool Steels 
Magnets - Hacksaws 
Alloy Stee! Castings The strictest metal- 
lurgical control of 
every process with 
exhaustive research 
and careful technical 
analysis have made 
Darwins steels and 
steel products 
renowned through- 


out the world 


Steels for che Aircraft 
Automobile and 
Engineering Industries 

1D 

p Rod l 
LEDO (Wire \ 
ews 10 

ANDR ; 


Special Steel Wire 
Rods °0. LTD. 
ND STEEL \ 
WARDSE 


Agricultural & Tool Steel 


Black Rolled and Bright Drawn 
Carbon and Alloy Steel Bars, 
Forgings and Sheets 


ve DARWIN «on 


ee ie oe fh ee fe ENGLAN D 


DROPSTAMCO Products 
have an extra strength 
and superior finish “ 
cause they are made from 
the finest quality material, 
accurately heat treated 
throughout to give maxi- 
mum strength. There are 
drop forged spanners, 
hammers, etc., and hot 
steel drop forgings for the 
motor, hand tool, and 
engineering trades from 
2 ozs. to 10 Ibs. 


OPSTAMCO 


TAMPING COLTD 


et se 


k 


¥ 


NGHAM ENG 








— 
6xW. INDUCTION HEATER 


THE SIMPLEST, FASTEST & MOST REUIABLE 
EQUIPMENT OF ITS TYPE EVER SULT 


PRICE £950 FULL DETAILS FROM 
radic heaters ltd., WOKINGHAM - BERKS - ENGLAND 
Phone : Wokingham 1030-1-2 Grams : Radyne, Wokingham 
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THE SPANNER 
FOR Y.LUR WOKKS 


EAGLE BRAND 


oe) 40) me te) ac 
SPANNERS 


( 


M i Cluuchs 
SIZES OR TO 
IFICATION 


ill help you select a type 
to your 


IN STANDARD 
YOUR OWN SPEC 


Our catalogue W 


and size of chuck most suitable 


own needs. 


Write for your copy today. 


J , 
. e ’ *? 


A 
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“SHAKEPROOF 


TRADE MARK We B611535 


OCK WASHERS AWD 
LOCKING © TERMINALS 


»6+518146 








with the tapered twisted 
teeth that lock tighter 
under vibration 


Note the independent tooth form 














P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business —not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 





- Cordite to ¢ 
Cardboard # 


Deep anodizing hardening of aluminium containers 
for the cordite cartridges used in gas turbine starting 
has provided full resistance against the flame and 
chemical erosion involved. 


x Hardened steel rollers used in a cardboard box forming 

machine were found to wear rapidly under the abrasive 
; action of the cardboard, Deeply anodized aluminium 
Manufactured from high rollers provided the solution to this aggravating problem 
carbon spring steel, hardened 


and tempered, also available “ALUMILITE” resists abrasion 


in phosphor bronze. A.l.D. APPROVED Aluminium Bar, forgings, extrusions, sand and die castings are 
among the many products that we harden and seal against 
corrosion and wear, Somewhere along your line there is a 


BARBER & COLMAN LTD point where our patented methods of anodizing can improve 


both production and product. We were the first to use eight 
of the major metal finishing processes in this country and have 


MARSLAND RD BROOKLANDS - MANCHESTER | MPMU0Qai1!1!L 35 
PRODUCTS remained first at every progressive step—why not consult us? 


TELEPHONE: SALE 2277 (3 LINES) 

TELEGRAMS: ““BARCOL” SALE ALUMILITE AND ALZAK LIMITED 
Wm. Clark (Spare Parts) Led., 438 Marrow Read, London, W.9. PRIORY WORKS, MERTON ieee. Gann 
ABBEY, LONDON $.W.19. Alumilited Wimble London 
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PHILIPS 


X-ray Diffraction Unit 


. ++ high efficiency at low cost 


Philips 11704 employs sealed 
off tubes, and thus is always 
‘*ready to switch on”’, Up to 
four cameras can be used 
simultaneously, Simplicity of 
operation and modest dimensions 
are outstanding features, This 


unit has many uses—and many 


PHASE ANALYSIS 

CHEMICAL IDENTIFICATION 

SOLID SOLUBILITY STUDY 

SINGLE CRYSTAL STUDIES 

PARTICLE SIZE MEASUREMENTS 
METALLOGRAPHIC STUDIES 
MOLECULAR WEIGHT DETERMINATION 
STRUCTURE IDENTIFICATION 

STRESS ANALYSIS 

FIBRE STUDIES 


PROCESS CONTROL 
ORIENTATION STUDIES 


users, 


(A product of N. V. Philips, 
Eindhoven, Holland) 


PHILIPS ELECTRICAL LTD 


Send to-day for fully descriptive literature -RAY DIVISION 


' SHAFTESBURY AVENUE: LONDON -WC2 


CENTURY HOUSE 
(PxI004gc ) 





filters 


strainers 
screens 


The modern motor car and 
its internal combustion 
engine is an excellent 
example of the wide and 
varied application of 
Intermit filters, screens, 

. petrol pump 
filters, air ventilators, oil 
sump strainers, tank filler 
strainers (see illustrations). 


strainers . . 


Intermit service to this industry alone 
gives you confidence to refer your 
problems to the firm that has specialised 
for over 25 years in the production of 
filters, strainers, floats and ventilators, 
to customers own requirements. 


37, Bradford Street, 
BIRMINGHAM, 5. 


Intermit Limited 
Telephone : MIDland 3492. 
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at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 


facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


YARWOOD INGRAM, CL? 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC beston.3607. 


ol 


the duty the 
@ Very high 
GREATER ™ F efficiency @ self- 


gs contained @ 300 
the need for ai cu. ft. per hour 
. @ low price 
@ weighs only 


slece uennie: FeJ 
FEENY & 
JOHNSON 


LTD. 
SINTERED ae * 
FRICTION Phone: WEMbley 4801 & 4802 
MATERIALS > 
Unsurpassed for a 
* Smoothness of operation >» M E K E & i T E 
pa 
* 


> * Frictional stability 


* i , le 
wong operational life s GEARED <a N=) jour 


INDUSTRIAL 
LIGHTING 
UNITS 


















































Enquiries to 
SMALL & PARKES LTD 


HENDHAM VALE WORKS, MANCHESTER 9 
COLyhuret 2511 For wall, bench or machine mounting. Catalogue sent free on request 


LONDON OFFICE : 76 VICTORIA ST, SW! 1845/6 MEK-ELEK Engineering G66. wren 
3072 


17, Westera Road MITCHAM, Surrey 
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A 


LIGHT é HEAVY . PRESSINGS 


A.E. 
JENKS & 
CATTELL 

LTD. 


FOR ALL TRADES IN ALL METALS 


Jenks & Cattell pressings are to 

be found in many models by the 

leading manufacturers in the 
Motor Car Industry. 


PHOENIX WORKS WEDONESFIELD WOLVERHAMPTON 


Tel : 31271 (6 lines) 
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4 oe 
Funny when you come to , 


weigh it up. Here am | 


keeping everybody busy machines 
running, production humming, the whole 
works buzzing . . . yet I keep calm and 
confident as a queen. Cool, quiet, depend- 


able. I never worry! 


In a Busy Little Bee 
from & EC 


6é6.c. @ 


Fractionals 


MAGNET HOUSE, LONDON, W.C,2 


I may hAurry—but 


THE GENERAL ELECTRIC COMPANY LTD., 





Please write for full information 


KEMSON ENGINEERING CO. LTD., ATLAS IRONWORKS, BLACKBURN, LANCS. 





quality 


Dunelt 


ALLOY AND 

SPECIAL CARBON 
STEELS 
Black rolled, bright drawn or smooth 


ground, in heat-treated or unheated 
conditions. Free outing steels, heat 
| 


in special 
purpose 


steel resisting steels, dic steels, shear blade 
steels, ~epeed tool steels, stainiess 
steels, valve steels, hollow stee! bars 


DUNFORD & ELLIOTT (SHEFFIELD) LTD. 
Attercliffe Wharf Works, Sheffield 9 

Telephone; 41121 (5 lines). Telegrams ; “Blooms, Sheffield, 9 

London Office: 54 Victoria St., $.W.1. 

Birmingham Office: 25 Burlington Chambers, 118 New § 








PRECISION 


and accuracy 


Were it not for the optical perfection 
of the cameras used in recording 
astronomical phenomena, much of our 
present knowledge of the nature of the 
universe might well be still a mystery. 
In the workshops of Kemson Engineering 
there is no less awareness of the vital 
necessity of accuracy and precision. 
There are none who can excel the ability 

of its craftsmen in the production of 

jigs, tools and fixtures for the aircraft 
and motor industries and the manufacture 
of drop hammer dies. 


Capacity available for jig boring. 


Telephone: BLAckburn 7185 





NITRIDE 


STEEL 


21 British Compression Ignition Oil Engines at 
the 1954 Commercial Motor Show had Crank- 
shafts in Nitrided Nitralloy Steel. Verb. sap. 


NITRALLOY LTD., ATLAS WORKS, SHEFFIELD, 4 


Telephone : 26646 Sheffield. Telegrams : Nitrailey, Sheffield. 








APL BU UR Telephone 


Acocks Green 


foot EES io ee 1909 
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The reputation 
for reliability 
over a long 
period is the 


best measure of 
Obtainable 


the true quality , ” 
rom @ 


of GARRINGTONS recognised 


Hand Tools. It Tool and 


is also the Motor Accessory 


Stockists. 
reason why they 


Write lists. 
are confidently rite for lists 


chosen by 
engineers and 
handymen 


everywhere. MAND TOOLS 


w& ILLUSTRATED WE are privileged to number among 
LITERATURE our clients many of Britain’s most 
ON REQUEST famous car and commercial vehicle 
manufacturers, When next you require 
non-ferrous Sand Castings, Gravity Die 
Castings and Pressure Die Castings of 
the highest quality and precision, and 
keenly competitive in price-— LET 
SANDWELL QUOTE. Our Technical 
Representative in your area will be € (a 
pleased to call and discuss your require- HG; K N 


ments. SS 
GARRINGTONS LIMITED “&=44==" 


THE SANDWELL CASTING CO. DARLASTON, STAFFS. and BROMSGROVE, Ww 
BANK STREET FOUNDRY, WEST BROMWICH 
Telephone: STOnecross 2231 (4 lines). Telegrams: “ REPCAST, WEST BROMWICH” 
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“Wards may have 
the machinery we need” 


—repeatedly true. Our stocks of new, rebuilt and 

secondhand plant and machinery are large and 

changing continually. Ring or write for the current 

“Albion Machinery Catalogue,” 250 pages of 
profitable information. 


THOS. W. WARD LIMITED 


ALBION WORKS, SHEFFIELD 


Telephone : 26311 (22 lines) Telegrams: ‘FORWARD, SHEFFIELD’ 


Brettenham House, Lancaster Plac« GIANT’S WHARF, BRITON FERRY, FORE STREET, SCOTS 
STRAND, LONDON, W.C2 GLAMORGAN. GLASGOW Wa oe 


; __Phone: TEM 1515 "Phone: 3166 "Phone: Scotstoun 2722 
Grams: ‘Toward, Telex, Lond ‘Grams; ‘Forward, Briton-Ferry’ ‘Grams: “‘Wardsman, Glasgow’ 

















Get your free copies of the O-Ring Mendbook and 


the Pioneer Catalogue — two publications prepared 
—— THE MODERN DIESEL 


By Donald H. Smith, M.1.MECH.E, 12th Edition. 


0 f The latest os of be p ~~ sonteet, as sore paiely 
inc reviews of nearly all auto- 
When Oil seals must be 100% perfect rewritten and enlarged to include 0 to- 


motive-type diesels in current use in Britain, U.S.A. 
d, railw 


| Dominions and on the Continent. Engines for roa ay 

Specif. y PLONEE | and marine service, for tractor and for a a pur- 
Under th id tests Pioneer Oil Seals have suc- | poses are discussed. In addition, chapters ing with the 
nae Negechome y -engy theoretical and practical aspects of the diesel as a power 


cessfully sealed lubricants, chemicals and gases and have 4 4 
been complessly effective against water, dirt or any | unit are included. 


81° x54". 254pp. 210 illustrations, 12s. 6d. net. By post 13s. Od. 


PIONEER SEALs PLEASE Obtainable from all booksellers or direct from: ee eciatin 


PIONEER OILSEALING & MOULDING COMPANY LTD. | The Publishing Dept., lliffe & Sons Ltd., 


A DITION OF |. H, PENNER & CO. LTD | Dorset House, Stamford St., London, S.E.1 
Factory and Head Office : Cotcontree Works, Colne, Lancs. Telephone : Wycoller 411/2 j 





foreign matter 





























WE HAVE THE LARGEST FLEET OF 


Fork-lift Trucks for hire 


IN THE COUNTRY ... and we are the 
largest manufacturers of wood pallets, too! 


W. C. YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, S.W.8. TELEPHONE: MACAULAY 2233 (6 LINES) 
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The motor engineer 
wakes up to it... 


All day long he sees Habershon steel strip 
helping to make some of the world’s finest cars— 
as bumpers, wheel hubs, engine parts and dozens 
of vital components. At home, his alarm clock is 
made from it, so is his razor set, his wife’s sewing 
machine and his son’s mechanical toys. 

The rapidly growing demand for more and 
more Habershon steel strip has meant the adoption 
of new manufacturing processes and the installation 
of the most modern plant to raise output. But 
the precision standards and fine finish for which 
Habershon products are famous have not been 
sacrificed. Now, as for more than a century, you 
can rely on us for hot and cold rolled strip and 


sheet to all specifications, and in any quantity! 76/558 
76/559 
You can’t get away from it ~{\ | 
) 
Habershon 


STEEL STRIP 


wiring and cable clips... 
: : : to snap into sheet metal as supplied 
means quality in quantity png reine time en 


manufactured by ‘ Dot’. 


CARR FASTENER CO. LTD. 
Stapleford, Nottingham Telephene ; Sondiecre 3085 
Londen :; 47 Weburn Place, W.C.1 Museum 1433 
. Manchester : 50 Newton St., Manchester, 1 Central 4057 
J. J. Habershon & Sons Lid., Rotherham. Tel. 2081 (6 lines) 


OA/2246 
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CLASSIFIED “ADVERTISEMENTS 


RATE Se otipen 4/-. Each 


first post August ist. 
accepted for errors. 





BALL BEARINGS 
BALL end Roller - oy All types and 
sizes. Lorpeet stocks; low earings, 9 Same 
day conga. Claude tot Bea: » 895-921, 
Pulham Road, Lendon, 6174 
(Ext. 24). 4964 
BUSINESS OPPORTUNITIES 
7XPORT: With « showroom and basement in 
Paris, near Avenue Grande Armée, what can 
we sell for you? Autom, 9 Rue Jean Forain 
xVU' (5048 


CAPACITY AVAILABLE 

I IGHT presework of all kinds undertaken for 
4 which we can make dies to your pattern 
if required, Good workmanship and deliveries 
We also undertake all general engineering 
R. M. Reid, 4, Carrick Drive, Coatbridge, 
Lanarkshire. {5049 
| IGHT Alloy Castings. Gravity, Sand, Pressure. 
’ Strict Metallurgical and Rad Control. 
Efficient production, Keen , een, os 1 A.LD., 
sane ~~9 Metals Oxlord Avenue, 
. (Slough 233018 [4644 


Slough, B 
OBITUARY 
OHN HOLROYD & Co, Litd., announce with 
great regret the sudden death of their London 
Area Manager, Mr. Roland H. Hudson, on 
Sunday the 17th July 1955, whilst on holiday in 
Majorca (5055 


Tm. ww go pee by Brig "Patent No. 577425, 

) Spring Suspension 
for Vehicles,” offers same 4 jcence or other- 
wise to ensure its practical working in Great 


Britain. seogestce to to Singer, Stern Carlberg, 
Chrysler Building, New ork ie 8 “isos 
035 


Tein proprietor of British Patent No. 719486, 

, being a peeks for private and commercial 
ic Cam," offers same 

- 5 or ‘cutie sale, to ensure the practical 

working of in Great Britain. uire, 

Re-lined Brake a Drume Led » 76 Stoke New 

High Street, N.16. (5037 


: SITUATIONS VACANT 

The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., if the a 








icant is @ man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the em er is excepted from 
the provisions of The en of Vacancies 
Order, 195 

oe PERKINS Ld. sit qualified Mech 
anical Eingineer with experience of high 
speed oil engines to assist in Technical Office 
Must be able to carry out T.V. and stress calcu- 
lations and deal with general engineerin 
enquiries. Reply stating experience, age, an 
eperent salary to Personnel Manager, Eastfield 
orks, Peterborough (5050 


QENIOR Designer Draughtsemen for Com- 
mercial and Passenger ehicle design and 
detail, Salaries offered in excess of A.E.S.D 
rates @ in accordance with experience and 
qualifications. Applicants shoul ive full 
rticulars of age and experience to Personnel 
mager, Guy Motors Ltd., FPallings Park, 
Wolverhampton [5056 


Whatever vee you have for « ” Timer” 
wee @ PRESTONS STOPWATCH 
They are al! top-quality Swiss precision 
imetrurnents 
Send for our Price List, 
“Swiss Timers in industry” 


RESTONS LTp 


* TE. 80LTON 
BOLTON (EST. 1869) LANCS oe en 








Made to customer’s 
specification in any 
quantity. 
For precision parts 
from the bar in any 
metal, particularly 
those which are not 
produced by the 
cold head or roll 
threaded process 
, consult the 
specialist machinists. 


TS, 
PARTS /an 
the BAR % 


M.C.L. & REPETITION LTD. 


POOL LANE - 
Telephone: Broadwell 1115 (4 tines) and 1757. 
tL 


LANGLEY - BIRMINGHAM 











WIRE 
THREAD INSERTS 





FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 











SITUATIONS VACANT 


by et Engineer, Motor Car Division, required 
Siddeley Motors Limited in 

Come mts for this very important 
position must ve the ~~ technical and 
administrative ability, advanced views on 
future requirements ‘in —~ to direct and co- 
of various Design, 
rimental and Research Teams engaged on a 

¢ range of current and projected designs 
Please write in strictest confidence to the 
General Manager, Motor Cars, giving age, 
experience, qualifications and salary. (5053 


{ALES eer for Aircraft Division of 
7 Serck tors Ltd., Warwick Road, Greet, 
Birmingham, 11. Haperience of heat transfer 
p an ad Reply stating details 
of experience, age, and qualifications to 
Personnel Manager. (5054 








Ty Soe Gone Tat Foe, in the process 


oles from all grades of ~~ g 4 


their 4 team ona atte ouwe of oede 
et ws conditions 


scale, eegetines with 


Scheme oe. 
43-4 

Cars Bole 
ORTH-WEST England. Leading firm requires 
NL Senior Designer. Tsciote” of hydraulics 
and of modern earth-moving eq mt essential. 
s, who must be of a standard of 
education, are ri poere & Ste ir age and to 
oe fullest details career and tions, 
hich will be ek in strict confidence. The 


pest carries a substantial salary and pros- 
Applications to Box 4868, c/o eo 


Engineer. 


QENIOR Sales Executive for Midland Light 
Engineering Company supplying the motor 
trade. Applicant must have rsonality, drive 
and a first class sales record combined with 
technicai ability, also an intimate knowledge of 
the retail motor trade. Age 30/40, prepared to 
travel the U.K., able to control sales represen- 
tatives and organize sales and service campaigns 
salary, excellent prospects, staff pension 
scheme, car provided. Box 5347 c/o Automobile 
Engineer. {5051 


AN Engineer is required for the design and 
development of anti-vibration devices. He 
should be interested in the theory (and practice) 
of vibrations, and must have an engineering degree 
or equivalent. Among his duties will be under- 
studying the head of the small research depart- 
ment the ee en ineering firm in the 
East Midlands, for hich he is required 
Applications should dee full particulars of 
) anes and experience. Box aad} 

tomobile Engineer. $052 





BOOKS 

SERVICING Guide to British Motor Vehicles. 

Volume 1. Presents in a standardized form 
for easy reference, servicing and maintenance 
information, data, sectional arrangement draw- 
ings and diagrams on 52 post-war British cars, 
commercial vehicles and tractors, arranged by 
makes and fully indexed. Includes an illustrated 
glossary of terms used and a list of alternative 
part names. A collection of useful and unusual 
conversion tables is given as an appendix. 63s. 
net. By post 65s. Volume 2 covers many popular 
1951-2 British mode's, the information ing 
presented in the came style as in Volume 1. 42s. 
net from all booksellers. 43s. 6d. by post from 
a Lome iat Pew. Dorset House, Stamford 
t 





Kakhkhkne 
SIX STAR 


THE NEW 
IMPROVED 
MASKING TAPE 


GORDON & GOTCH LTD. SELLOTAPE DIVISION 
19-40 FARRINGDON ST. LONDON EC 4 





COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 
Imperial! Werks, Tewer Bridge Read 
Telephone: HOP 17864 LONDON, 5.8.1 











EXTRUSIONS BY MARLEY 
pe requiring rigid and flexible tubes 
and sections in = materials 
should a for a quotation from 
MARLEY EXTRUSIONS LTD. 
Dept. 131, Lenh ™ , Kent. 
Telephone: Herrietsham 381. 


























Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD - BINGLEY 
Phone: Bingley 2226 & 2351 


*Circlipe 


CIRCLIPS 


Graeme: Bingley’ 





sesee cantcl ood ams offer 9 
ok nae a can les ope 
Sha. . Oye. he Rua Kal. vee 
For quick service at the right price 
get in touch with 


GRIFFITHS, 
GILBART, 
LLOYD 

& CO. LTD. 


Empire Works, Park Rd., 


Birmingham, 18. 
Telephone: NORthern 6221 
Capstan and automatic work 


and sheet metal pressings in any 
metal, any finish, any quantity. 




















THOROUGH INSPECTION ENSURES PERFECTION 


FULL RANGE OF SIZES 


PRECISION GROUND LANDS, ETC 


FINEST HIGH SPEED STEEL 


me 


THE INTERMATIONAL TWIST DRILL COMPANY LIMITED » INTAL WORKS - SHEFFIELD - 
Teceeaeaet « 28079-8 TELEGRARE + FLOTER + GeteFItLO- 8 
Obteinable from your Stockint London Stocks: 16, Aldergue &., EC/ Gingow Hecke, BW. Wellingros &.. C 


xg 
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The Hi Dut 
General 


to Broaches. 


She 


11A ALBEMARLE STREET, LONDON. 
Works: LONDON (Phone: EAST 1788) WOLVERHAMPTON (Phone: 22501) 


rpose i 
used from yee 
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MAZAK die cast grille 


Components of Character... 


First impressions are lasting and the appearance of the grille, the foremost feature of the 


car, mat make or mar a sale 


The balanced proportions, well-moulded contours and powerful, satisfying lines of a well 


designed die cast grille have an immediate and lasting appeal, 
< ‘ 


For fine finish and permanence the diz casting should be in MAZAK., 


MAZAIK 
W, Fr V/A Lt FOR DIE CASTINGS OF CHARACTER 


(furrniar etre ) 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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For over half a century Birmal have been 
supplying aluminium and magnesium light alloy castings 
in the sand, gravity die and pressure die process. 
Our reputation is built on solid foundations, 
skill... quality and craftsmanship. 

Our specialist experience in the art of producing 
intricate castings of all types 
enables us to offer a service that carries on 


where most others end. 


YOU GET MORE THAN A CASTING FROM 


Birminghany Aluminium Casting (1y03) Company Limited Se 


Birmid Works - Smethwick - Birmingham 4 








